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An X-Ray Problem Solved — 


During the past eighteen months there has been great difficulty in 
making X-Ray plates, owing to inability to secure the imported gela- 
tine formerly used. 

Several weeks ago we secured a large quantity of high-grade gela- 
tine, since which time we have been making plates of the old Paragon 
uniform quality and speed. 

Many customers who tried other brands with varying success are 
ordering Paragon Plates again, and are highly pleased with the results 
obtained. 


Try Paragon Plates and satisfy yourself that they are the ones to 
use for finest results. 


Get your supply early. Railroad shipments are moving very slowly. 


Universal Plates 


Our Universal Plate gives the best value for the price. Very fast 
with screen. Also suitable for use in envelopes. Not quite as heavily 
coated as our Paragon Plate but highly satisfactory. 


Barium Sulphate 


We take the entire output of a factory specializing on this. None 
better. roo pounds, $24.00. 


Developer Tanks 


Ask for detailed description of stone or porcelain enamel tanks. 


Developer Chemicals 


Metol, hydroquinone, or edinol. 


Dental Films 


Ilford and Eastman. All regular sizes, also oval Ilfords. 


Filing Envelopes 


For exposed plates. Printed with X-Ray data form. 
Ask for new price list of X-Ray supplies. | 
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Geo. W. Brady & Co. 


761 S. Western Avenue Chicago 


In Answering Advertisements please mention The American —— of Roentgenology. 
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THE PRESENT AND PROPOSED ROENTGENOLOGIC 
SERVICE OF THE UNITED STATES ARMY 


BY P. W. HUNTINGTON, M.D. 


Col.. Medical Corp 4 Army, Professor of Roentgenology, 
Army Medical School, Washington, D.C. 
HE Army of the United States, like 
all armies, lives at different times 
under two extremely diverse sets of con- 


This whole scheme may be illustrated 
by remembering the Cuban campaign in 
the Spanish American War of 1898. 
ditions; namely, peace time conditions and Our troops on the fighting lines in Cuba 
war time conditions. and their supports and reserves and the 
space occupied by them were the Zone of 
in garrison in time of peace does not Advance. All the remainder of the Cuban 
differ widely from the service of the aver- territory occupied by our forces was the 
age civilian roentgenologist, and it will advance section of the Zone of the Line 
not therefore be necessary to discuss it in of Communications; the route by land 
detail. and sea to our bases at Tampa, Newport 

It is the roentgenological service of the News, and Montauk was the Intermediate 
army in the field during maneuvers or Section; those bases were the 
actual war that it is desired to discuss. 

The functions of all armies are carried 


The roentgenologic service of the army 


base sec- 
tion, and the rest of the country with its 
army and civilian general hospitals was 
out in three zones of activity. These the Zone of the Interior. 
zones may at times, and in fact often do, This is preparatory to saying that the 
overlap geographically, but never admin- work, duties and functions of the Medical 
istratively. Fhese zones are named as Department and of 
follows: 
I. Zone of the Advance, 
Il. Zone of the Line of Communica- 
tions, 

III. Zone of the Interior. 

Zone II. may have three sections as 
follows: 


its members prac- 
ticing roentgenology will vary widely, ac- 
cording to their location in one or other 
of these areas of activity. 

The experiences of the Great European 
War would seem to hold several important 
lessons for roentgenologists, which may 
be summed up as follows: 

1. Advance section, It is imperative to give complete sur- 
gical service as near the front as may be 
possible. 


2. Intermediate section, 
3. Base section. 
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It is highly advisable to remove all 
foreign bodies, bullets, shell splinters, etc., 
at the earliest possible moment. 

In order to accomplish this it is neces- 
sary to have roentgen equipment well up 
toward the front. 

Much the greater part of the roent- 
genologic service consists in the localiza- 
tion of foreign bodies on the fluoroscopic 
screen, aS a measure of assistance to the 
surgeon who either operates under the 
fluoroscopic screen or near by, immedi- 
ately after the localization. 

The equipment for this work must be 
light, transportable, as small in compass 
as possible, simple of operation, and 
should probably be of the induction coil 
type, with small tubes. 

There appears to be work for altogether 
another type of equipment further back 
from the front, where the services of a 
large, heavy, powerful machine of the 
interruptless transformer type are neces- 
sary to do head and chest localization 
and plate or film work on any part of the 
body. 

This work has been done, at least in 
part, in the French and Austrian armies, 
by such apparatus as the above, mounted 
in a specially designed motor truck which 
goes from one fixed or semi-fixed hospital 
to another and renders roentgenologic 
service, in charge of an expert roentgen- 
ologist and his assistants. 

It is realized that our army may be 
required to operate under very different 
conditions from those now prevailing any- 
where in the Great European War, but it 
is thought that the above statements may 
be applied to any warfare of the present 
day and that some regular standard 
roentgen equipment to comply with those 
requirements should be provided as soon 
as it can be demonstrated what the de- 
tailed construction of such equipment 
should be. 

The present type of field roentgen ap- 
paratus in our service appears to be very 
unsatisfactory from every point of view. 
It is heavy, bulky, inefficient for fluoros- 
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copy, only moderately efficient for plate 
work, in which it is limited to 8” x 10” 
plates; it carries large 7” tubes and the 
plates must be developed from touch alone 
in a closed box. 

A blueprint of drawings of plans of a 
roentgen motor truck unit has been ac- 
complished. This unit it is thought 
would be able to do the work at the rest 
stations, evacuation hospitals, etc., and 
could also carry two or three of the smaller 
units which it could distribute as the 
need arose to the field hospitals, removing 
them when their work was completed. 

Each unit should have one officer 
(roentgenologist), one non-commissioned 
officer (technical assistant), two privates 
first class (assistants to handle the small 
units) and one private first class (chauf- 
feur). There is ample space for this per- 
sonnel to be seated. 

It is thought that the cost of this unit, 
without the small roentgen equipments, 
but inclusive of the transformer ap- 
paratus, would be about $5000.00 based 
on a two ton White truck 
$2750.00. 

It is desired to have this roentgen truck 
unit independent and self-contained, in 
so far as possible, hence the radiator 
guard; towing hooks on all four corners 
of the frame; extra water tank in roof; 
extra gasoline tanks and large tool-box 
for crowbar, pick, shovel, saw, rope, etc., 
on running board; nigger heads on rear 
axles; litter carriers on sides, etc. 

From the above it may be seen that 
there are at least four very different areas 
of activity for a roentgenologist with the 
army in time of war. 

First. In the Zone of the Advance, as 
near the firing line as possible, where his 
work will be ultimately in conjunction 
with that of the surgeon in field hospitals, 
and where it will consist almost entirely 
in the use of fluoroscopy in the location 
and removal of missiles, shell fragments, 
shrapnel balls, etc., and in the diagnosis 
and treatment of fractures. 

Second. In the advance section of the 


chassis at 
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Line of Communications where his work 
will consist of some fluoroscopy and some 
work on plates or 
hospitals and rest 
work may be done 
leisure, and 
able to 


films, in evacuation 


where his 


more at 


stations, 

somewhat 
where he may at times be 
commercial current and 
use a more or less fixed equipment, such 


procure 


as some of the smaller interruptless trans- 
formers. 

It will generally be found, however, 
that this service will be better performed 
by one of the roentgen truck units, similar 
to the one mentioned above, which it is 
thought could, with the equipment and 
personnel mentioned, usually care for the 
service of two or more of these units, as 
has been done in France. 

Third. In the Regular Army and Red 
Cross base hospitals in the base section 
of the Line of Communications. These 
hospitals will always be fixed units and 
should always be where commercial cur- 
rent of standard type will be available 
to run a roentgen machine of any required 
capacity, and where the service will be 
very similar to that of a general roentgen- 
ologic clinic. 

Fourth. In the Zone of the Interior as 
consultants at the army and civilian gen- 
eral hospitals, and last, but by no means 
least, as instructors of the vast number 
of young roentgenologists that must be 
sent to the front to do the work there. 

It can thus be seen that there is some- 
thing that every qualified roentgenologist 
may do to render a 
time of war. 

Our organization at 


valuable service in 
the present time 
does not provide for any roentgenologic 
service in the Zone of the Advance, but 
it is hoped that eventually the motor fruck 
units referred to will be authorized and 
made a part of the divisional sanitary 
train, directly under the command of the 
division surgeon, so that they may be 
handled as tactical units, like the ambu- 
lance companies, and be sent to whatever 
part of the front requires their services 
most. 
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Taking up the roentgen material re- 
quired for military service, under the 
four different headings noted above, it 
would seem that some such equipment 
as hereafter mentioned would be practi- 
cable. It is not intended to convey the 
idea that the equipment suggested is the 
only possible equipment, but that in the 
light of knowledge of military conditions 
it provides a workable scheme. 

First.—In the Zone of the Advance.— 
The equipment here should be constructed 
solely with the idea of doing fluoroscopic 
work. It should be light, small in com- 
pass, readily transportable, simple and 
rugged in construction, as efficient as 
possible, and as far as possible fool proof. 
This latter consideration is dictated by 
the fact that in all probability this work 
will have to be done by young men with 
but a comparatively slight training in 
roentgenology, as there are barely enough 
trained roentgenologists in this country 
to supply the service of the general and 
base hospitals. 

The facts above mentioned lead quite 
naturally to the consideration of the in- 
duction coil as the type of machine to be 
used in this zone. 

It is thought that in connection with 
the roentgen truck unit hereinafter to be 
mentioned two, at least, of these induc- 
tion coil outfits could be carried with the 
necessary source of electrical energy in 
ach one of these trucks. If it is decided to 
use storage battery for the excitation of 
these coils, they should be carried on the 
trucks and might be recharged from the 
prime source of electrical energy thereon. 
(D. C. end of rotary converter driven 
from the automobile engine and used to 
actuate transformer as mentioned here- 
after.) The interrupter used with these 
coils must of necessity be of very simple 
construction. This fact and the consid- 
erations of bulk and weight would seem 
to eliminate all types with the exception 
of the mechanical vibrator. While it is 
realized that this is not as efficient as the 
electrolytic or mercury turbine it would 
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seem that their size and complexity ren- 
der their use prohibitive. Possibly the 
best arrangement of these coils would be 
to have them constructed with the sec- 
ondary grounded at one end instead of in 
the middle as is commonly the case, in 
order that if it is desired to use the Coolidge 
tube in this work the filament circuit may 
be operated from the same battery that 
actuates the primary winding of the in- 
duction coil. However, it is not the pur- 
pose of the writer to suggest that the 
Coolidge tube is the only one satisfactory 
for this purpose, and in fact it is thought 
to be quite open to question if some 
small rugged gas filled tube of lead glass 
construction, similar to the Piffard, will 
not be found to be the least undesirable 
type; this point, however, requires that 
further experimental work shall be done. 
The whole equipment should be arranged 
if possible to pack within boxes of the 
following dimensions :—2’ 6” long, 12” deep 
and 1’ 4” breadth, as this is the size of 
the standard container for wagon and 
pack mule transportation. 

Second.—In the Zone of the Line of 
Communication.—For the service of the 
evacuation hospitals and rest stations es- 
tablished herein it is thought that two 
types of apparatus will be found desirable. 
First a stationary apparatus capable of 
generating its own current. The ‘“ Delco”’ 
house lighting unit as modified to deliver 
alternating current, would be a satisfac- 
tory source of current and could be used 
to actuate a transformer which should 
be provided with a synchronous motor 
and rotary rectifier if gas filled tubes are 
to be used. If Coolidge tubes are to be 
used exclusively the motor and rectifier 
could be dispensed with, in which case 
the tube would rectify its own current. 

Provision would have to be made for 
the development of plates and films, in- 
cluding 14x 17 inches in size, as well as 
for complete and careful fluoroscopy. In 
these hospitals, as well as in the base 
hospitals to be mentioned later, the roent- 
gen department should be located as close 
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as possible to both the admission ward and 
surgical pavilion, as experience in France 
has proved that the earliest possible 
localization and removal of foreign bodies 
is imperative. 

It is thought that in this zone there 
would also be a great need for a mobile 
roentgen unit mounted on an automobile 
truck and capable of moving from one 
hospital to another and supplying any 
temporary deficiency in the roentgen ser- 
vice and also carrying a mechanic skilled 
in the repair of apparatus. This truck 
should carry a transformer apparatus, 
actuated by a rotary converter, driven 
by the automobile engine, which would 
be capable of doing the heaviest and most 
rapid work. The truck should have its 
own dark room; provision for tank and 
tray development, and should carry also 
two or more of the induction coil outfits 
with the attendant storage batteries be- 
fore mentioned for the use of the field 
hospitals. These storage batteries might 
be charged from the D. C. end of the 
rotary converter. This can be driven by 
an auxiliary transmission from the auto- 
mobile engine, either while the car is run- 
ning or standing still. 

The White Motor Company manufac- 
tures a standard one and one-half to two 
ton truck chassis with this auxiliary 
transmission, and a number of them are 
now giving satisfactory service in the 
Signal Corps, United States Army, as 
wireless truck units. The roentgen trucks 
should have a personnel of one officer, 
Captain or Lieutenant (roentgenologist), 
one non-commissioned officer (sergeant, 
assistant and technician), one private, first 
class (chauffeur), two privates first class 
(assistants and technicians for the induc- 
tion coil machines), and one mechanic. 
It is thought that at least two of these 
trucks should be a part of each Divisional 
Sanitary Train. 

Third.—In the Base Section of the Line 
of Communications.—These hospitals, as 


their names would indicate, are located at 
the base, which will be at the home end 
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of the line of communications. They 
will be permanent institutions, occupying 
fixed buildings, and should have a large 
transformer machine, capable of doing the 
heaviest and most rapid work. The roent- 
gen equipment of these hospitals should 
be in charge of roentgenologists of experi- 
ence, as the amount and importance of 
the work to be done there will be great. 
They will be generally located at places 
where commercial current will be readily 
available and will, therefore, in most in- 
stances, be able to use roentgen equip- 
ment which is standard and which will be 
such as is seen in most large civilian hos- 
pitals. In instances where this is not the 
case some form of self-contained apparatus 
must necessarily be installed, 

that described for 
above. 


similar to 
evacuation hospitals 
It is thought that this would be 
more satisfactory than depending upon a 
hospital lighting plant as a source of cur- 
rent, as this has been demonstrated many 
times in civilian hospitals to be thoroughly 
unsatisfactory. 

Fourth.—In the Zone of the Interior. 
In the home territory there will be a con- 
siderable number of general hospitals lo- 
cated at favorable points throughout the 
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United States which will care for cases 
requiring prolonged treatment. Their 


equipment and service will no wise differ 
from that of the large general hospitals 
in civil life, in fact, many of the large civil 
hospitals throughout the United States 
will probably be called upon to render 
this service in case of actual hostilities.? 
These hospitals must serve as centers for 
the teaching of standard methods and the 
utilization of standard equipment to the 
young medical men of the country who are 
to become roentgenologists for the service. 

In this zone will located the 
camps of mobilization and instruction, in 
each of which will be located a large can- 
tonment hospital which will be, in regard 
to its roentgen service, in all respects very 
similar to the base hospitals before men- 
tioned. 


also be 


It can be seen from all of the above 
that the roentgen service of the army, 


in the event of hostilities, is extremely 
important, and that it will require a large 
number of men trained in the use of 
standard equipment and methods; and 
that the training- of these men can not 
be too quickly and thoroughly undertaken. 


1 This paper was written in March, 1917. 


THE ANALYSIS OF THE CASES IN FOUR HUNDRED 


DYSPEPTIC PATIENTS, 


ESPECIALLY FROM A 


ROENTGENOLOGIC STANDPOINT * 


BY WALTER HOWARD HILL, M.D. 


Roentgenol 


gist at St. Luke’s Hospital 


SAN FRANCISCO, CAL. 


HE material for this paper is taken 
from the first four hundred cases of 


the Diagnostic Section of St. Luke’s Hos- 


pital. With this material, we hope to 
show the relative values of the clinical 
method and the roentgen examination 


of the gastro-intestinal tract. 


* Read before Alameda ( 


ty Medical Society, July 2, 


CHART I 
Diagnostic patients studied 400 
X-ray intestinal examinations................... 213 
Patients with history of dyspepsia 
Physical exam. suggesting disturbance of G.I. tract 171 
X-ray exam. suggesting disturbance of G. I. tract 142 
Lab. exam. suggesting disturbance of G. I. tract... 125 


From the accompanying chart, you will 
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observe that the number of diagnostic pa- 
tients studied was 400; those having 
roentgen intestinal examinations, 213; 
patients in this group giving a history 
of dyspepsia, 185; physical examination 
suggesting disturbance of the  gastro- 
intestinal tract, 171; roentgen examina- 
tions suggesting disturbance of the gas- 
tro-intestinal tract, 142; laboratory exam- 
inations suggesting disturbance of the gas- 
tro-intestinal tract, 125. 

Another chart was made in order to 
ascertain the various diagnostic combi- 
nations of findings from the point of 
history, physical examination, roentgen 
ray and laboratory, and also to determine 
which combination could be trusted in the 
matter of diagnosis. The histories, physi- 
cal examinations, roentgen ray and lab- 
oratory work of all patients were examined 
and the following combinations made; but, 
before I go further into an explanation of 
these, let me explain, from a study of the 
gastro-intestinal tract, what is meant by a 
positive history, by a physical examina- 
tion, by a laboratory and by a roentgeno- 
graphic report. 

A positive history is one in which dys- 
pepsia is a complaint, manifesting itself in 
any of these various forms: pain, pyrosis, 
nausea, vomiting, pressure, anorexia, etc. 

A physical examination must reveal ten- 
derness, rigidity or palpable tumors. 

Laboratory results show alterations in 
acidity, the presence of blood, mucus, etc. 

Roentgen findings show deviations from 
the normal in peristalsis, motility and mo- 
bility, as well as irregularity of outline. 

CHART II 


Various Combinations of Positive and Negative Findings 


+ +—++— — + — 


Returning again to the chart, we find 

History, physical exam., roentgenogram, laboratory, 
positive. 72 

History, physical exam., laboratory, positive; roent- 


History, physical exam., positive; roentgenogram, 


History positive; others negative...... 
History, roentgen gram, le tory, pr sitive; phy 
ical exam., negative. 
History, laboratory, positive; physical exam., roent- 
genogram negative , 
Physical exam., roentgenogram, positive; history, 
laboratory, negative.............. 
Physical exam., laboratory, pc a hist., roe nt- 
Roe ntgenogram positive; other rs negé ative... oO 
All negative 
Laboratory, roentgenogram, sitive; physical 
exam., history, } 
Physic al exam., roentgenogram, laboratory pe sitive; 
history negative 
History, roentgenogram positive; physic val exam. 
laboratory, negative 
Physical exam., positive; others negative Seer oO 


It is obvious that the strongest combi- 
nation is the one in which all findings are 
positive. It has been most interesting to 
note that standing second in value is that 
group in which the laboratory was nega- 
tive and the other three positive. Of these 
there were forty. The next in order of 
importance, in the group of three posi- 
tives, we find is history, physical examina- 
tion and laboratory positive but roentgen- 
ogram negative. These number twenty- 
one. 

We now come to those cases from which 
we draw our conclusions for diagnosis 
and treatment on the basis of two positive 
findings. As you see from the above 
chart, we have six groups presenting two 
findings in each group. If, then, the 
roentgenographic examination is infallible 
(as is commonly supposed), we would ex- 
pect to find the strongest group to be that 
in which the roentgenographic finding is 
one of the two positive factors. This is 
not so. On the contrary, we find our 
strongest group to be the one in which 
history and physical examination are pos- 
itive. This group shows a total of twenty. 
From the above number of cases with pos- 
itive history, we are led to believe that 
in making any diagnosis of a gastric lesion, 
the essential point is to go cautiously un- 
less we have a history of dyspepsia. Fur- 
thermore, since the above chart clearly 
indicates that a negative roentgenographic 
conclusion may mean nothing, because it 
shows us that a positive roentgenographic 
report plus positive clinical findings gives 
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us evidence enough to warrant treatment, 
we are led to state that the roentgen depart- 
ment should no longer be looked upon as a 
primary diagnostic department, but, rath- 
er, must be considered as one of the many 
departments helping and confirming scien- 
tific and accurate diagnosis. 

Too many physicians have come to de- 
pend upon the use of the roentgen ray in 
the gastro-intestinal work to such a de- 
gree that, when a patient complains of 
stomach trouble, they at once send him 
to a roentgen laboratory, expecting to 
obtain an exact diagnosis. The roentgen- 
ologist gives an opinion in most cases; 
but, at times, this opinion must be altered 
to fit the clinical findings of the individual 
case. We all know that a specialist in 
any field is apt to focus his view on one 
particular department, making all other 
findings subservient to his. Group study 
attempts to set the correct value on each 
department in every case. If patients are 
to receive the fullest benefit, specialists 
must correlate their findings in some form 
of group study. This applies especially to 
roentgen examinations, for even if there 
are roentgen findings which point to a 
lesion, without the corroboration of other 
clinical work, the diagnosis must be dis- 
regarded. There are times when a positive 
roentgenologic diagnosis is returned with- 
out the corroboration of other depart- 
ments. We have found, however, in some 
instances, by re-examining the patient 
clinically, a few hidden facts which will 
explain those roentgen findings previously 
obtained. Would not, then, results from 
use of the roentgen ray be more satis- 
factory if it were possible to correlate the 
entire clinical picture of each case—a privi- 
lege which few roentgenologists are af- 
forded? 

It is just because the roentgenologist 
has not a complete clinical picture that his 
interpretations are sometimes incorrect. 

To be specific, let us recall some of your 


elementary embryology. You will remem- 
ber that the gall-bladder, duodenum, pan- 
creas, stomach and liver are of the same 
entodermic origin and have the same 
nerve supply. Diseases in any one of 
these organs may simulate, from the 
roentgen standpoint, an actual disease of 
the stomach. This has recently been too 
obviously brought to our attention in 
three cases of carcinoma of the head of 
the pancreas which simulated, roentgeno- 
logically, a gastric lesion. It was only by 
correlating the clinical findings that a 
correct diagnosis was made. 

A roentgenologist must realize his lim- 
itations. He must realize that the roentgen 
examination is but a unit in a scheme for 
disclosing pathology in the gastro-intes- 
tinal tract. The future of roentgen work 
depends upon his acceptance of this idea. 
Just so soon as the roentgenologist ap- 
proaches his work in this spirit, great ad- 
vances in this branch of diagnostic med- 
icine may be expected. On the other hand, 
let me warn both the general practitioner 
and the specialist in other departments 
that they are equally at fault when they 
neglect their duty of carefully recording 
history, physical examination and clinical 
pathological findings, and when they per- 
sistently use the roentgen ray in the hope 
of obtaining a diagnosis by a short-cut 
method. Now, while this practice may do 
nothing more than leave the roentgenolo- 
gist in a position of disadvantage—for, in 
order to carefully interpret roentgen find- 
ings, it is as essential for him to have all 
the clinical facts as it is for the gastro- 
enterologist to have the full report from 
the roentgen department—yet, with co- 
operation of all departments, the roentgen- 
ologist will send fewer cases to operation 
through a mistaken diagnosis, and the 
future welfare of the patient will be safe- 
guarded. After all, our first thought 
is for our patient and not for any one de- 
partment of medicine. 
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TABLES FOR AID IN THE DETERMINATION OF THE 
RELATIVE SIZE OF THE HEART BY MEANS 
OF THE ROENTGEN RAY 


BY C. R. BARDEEN, A.B., M.D. 


Dean of the Medical School and Professor of Anatomy, University of Wisconsin 


MADISON, WIS. 


HE purpose of this paper is to present 

two tables which embody the results 
of several years’ study of the determina- 
tion of the relative size of the heart by 
means of the roentgen rays. A full ac- 
count of the various factors involved in 
this study together with a summary of the 
literature will be published elsewhere. 
The study is based upon roentgen ex- 
amination of several hundred normal in- 
dividuals, the use of a large number of 
cadavers in the dissecting room and ex- 
perimental work on animals. A brief sum- 
mary of the practical conclusions reached 
is all that will be attempted here. 


METHOD OF TAKING ROENTGENOGRAMS 

After experimenting with numerous 
methods we have found the following the 
most practical: 

The patient is seated on a stool and 
leans forward against a table top which 
slants at an angle of 20° from the ver- 
tical. The gladiolus of the sternum rests 
against the cassette which is supported 
on the table top. The tube is raised to 
the top of the tube stand and is placed 
at such a distance that the target of the 
tube is two meters from the plate. The 
tube is tilted so that the central rays from 
the target are directed toward the center 
of the plate. The patient is placed so 
that these central rays pass through ap- 
proximately the tenth thoracic vertebra. 

The chief objects of this position are 
to place the patient in a comfortable 
posture with the heart as near the plate 
as possible, to afford a convenient method 
of directing the x-rays from a target two 
meters from the plate and to get that 
silhouette of the heart which affords the 


best basis for estimating the relative size 
of the heart. 

As a routine the roentgenograms are 
taken during moderately deep inspiration, 
to insure a clear outline of the heart, and 
the length of exposure is from one and a 
half to two seconds so as to make certain 
of a diastolic silhouette. Before taking 
the roentgenogram the patient is asked to 
drink a glass or two of water and to swal- 
low as much air as possible with the water. 
This usually gives rise to an air bubble 
in the stomach which is of value in out- 
lining the apex of the heart. A small 
Seidlitz powder makes the gas bubble 
more certain. 


METHOD OF MEASURING 


SILHOUETTE 


THE HEART 

Studies on the cadaver combined with 
roentgen studies on the living have con- 
vinced us that the area of the heart sil- 
houette offers a far more accurate basis 
for estimating the size of the heart than 
the use of any one or two diameters of the 
silhouette, such as the transverse diameter 
or the long diameter. The errors which 
arise from the difficulty of completing the 
top and bottom outlines of the heart sil- 
houette are much less than the errors 
which arise from the use of merely one or 
two diameters. 

The right and left sides of the heart sil- 
houette as a rule are clearly outlined. 
The top of the silhouette can generally 
be fairly uniformly completed by carrying 
the outline of the right side upwards and 
to the left, that of the left side upwards 
and to the right until the two meet to 
complete an oval curve at the base of the 
heart. (See Fig. 1.) This curve will in- 
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clude within the heart shadow the right 
and left atria and the cardiac portions of 


the aorta and pulmonary artery. It may 
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The silhouette thus completed is traced 
on paper and may then be readily meas- 
ured by a planimeter such 


as 1S in com- 


Fic. 1. ROENTGENOGRAM OF THE HEART OF A MAN, HEIGHT 5/ 1124", WEIGHT 
146.3 Las., AGE 43 
The right and left margins of the heart which are clear in the photograph 
have been outlined with plain lines of white ink. The upper and lower borders, 
which have been arbitraril npleted, are shown by dotted lines of white ink 
lhe silhouette ( 127.5 Reduce 16 per cent gives a net area of 119.9 
q.cm. The transverse diat 12.5mm. Reduced 3 percent gives 12.1 mm. 
i ( et tr ( 
exclude a negligible portion of the left mon use by engineers. All that is neces- 
auricle. sary is to run the point of the planimeter 
Completion of the diaphragmatic out- about the outline and then read off the 
line of the heart silhouette is more diffi- area on the index wheel. 


cult but is carried out in a similar manner. 
It is greatly aided by a fair-sized gas bubble 
in the stomach. (See Fig. 1.) 


The area thus determined is somewhat 
larger than the the silhouette 
would be if cast by parallel rays instead 


area of 


= 
q 
aa 
ty 
< 
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of rays coming from a point. It is there- 
fore necessary to make an appropriate re- 
duction of the area of the roentgeno- 
graphic silhouette, since the standard sil- 
houette is one based on parallel rays. 
In case of an orthodiascopic silhouette no 
reduction of area is necessary. In a 
roentgenogram taken in the position de- 
scribed above the percentage of area re- 
duction necessary is approximately equal 
to one third the anteroposterior diameter 
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in centimeters of the chest in expiration. 
If this is 18 cm., the reduction is 6 per 
cent, if 21 cm., 7 per cent, if 15 cm., 5 per 
cent. For the average adult 6 per cent 
is a sufficiently accurate standard. The 
heart silhouette of the roentgenogram 
thus reduced we may call the parallel ray 
silhouette. The silhouette areas given in 
Tables I and II are parallel-ray silhouette 
areas, at . different ages, for either 
Sex. 


TABLE I 


TABLE SHOWING 


RELATIONS OF HEART SILHOUETTE AREA OF A GIVEN SIZE TO APPROXIMATE TRANSVERSE 


DIAM- 


ETER, BODY WEIGHT, HEART WEIGHT, HEART MUSCLE WEIGHT, HEART VOLUME IN DIASTOLE, AND HEIGHT 


FOR EITHER SEX, AT A GIVEN AGE DURING CHILDHOOD. 


INDIVIDUAL AT REST, SITTING 


Heart Approx. Weight Volume 
Silhouette Trans. Weight of Body Heart Heart Age Estimated Height 
Area Diam. Empty Diastole Sex Yrs 

Sq. cm. Cm. K. Lbs. Gms. C. cm. Cm. In. 
16 4.7 17.5 34 51 20 
17 4.8 3.5 7.79 19 37 Birth 52 
18 5 3.8 8.4 21 40 53 21 
19 a4 4.1 9.1 23 44 1/12 54 
20 5-3 4-5 9.8 25 47 56 22 
21 5.5 4.8 10.6 26.5 51 57 
22 5.6 5.2 11.4 28.5 55 1/6 58 23 
23 5.7 5.5 12.1 30.5 59 60 
24 5.8 5.9 12.9 32.5 62 1/4 6! 24 
25 5.9 6.3 13.8 34.5 66 62 
26 6 6.6 14.6 30.5 70 1/3 64 25 
27 6.1 7 15.5 28.5 74 65 
28 6.2 7-4 16.4 4! 79 1/2 66 26 
29 6.3 7.8 7:2 43 83 67 
30 6.4 8.2 18.1 45 87 3/4 69 27 
31 6.5 8.6 19 47 g2 70 2 
32 6.7 9 20 49.5 96 72 
33 6.8 9.5 21 52 101 I 74 29 
34 6.9 9.9 22 54.5 105 76 30 
35 7 10.4 23 57 110 78 
36 7.3 10.8 24 59.5 115 80 31 
37 7.2 11.2 25 62 119 2 8I 32 
38 2.3 11.7 26 64.5 12 83 3 
39 7.4 12.2 7 67 129 85 
40 7-5 12.6 28 69.5 134 37 34 
41 7.6 13 29 72 139 3 89 35 
42 7-7 13.5 30 74-5 144 gI 36 
43 7-8 14 31 77 149 93 
44 7.9 14.5 32 80 155 95 37 
45 15 33 82.5 160 4 97 38 
46 8 15.5 34 85 165 99 39 
47 8.1 16 36 388 I7I 101 40 
48 8.2 16.5 37 gI 176 F. 5 103 41 
49 8.3 17 38 94 182 M. 5 104 4! 
50 8.4 17.5 39 97 187 106 2 
51 8.5 18 40 100 193 108 43 
52 18.5 41 103 198 F. 6 110 
53 8.6 19 43 106 204 M. 6 112 44 
54 8.7 20 44 109 210 I14 45 
55 8.8 20.5 45 112 216 F. 7 116 
56 21 46 115 222 M. 7 117 46 
57 5.9 21.5 47 118 228 119 47 
58 9 22 49 122 234 F. 8 121 
59 g.1 22.5 50 125 240 M. 8 122 
60 23 51 128 246 I2 49 
61 9.2 24 53 132 253 F. 9 126 
62 9.3 24.5 54 135 259 M. 9 127 50 
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TABLE I—Continued 


Heart Approx. Weight Volume 
Silhouette Trans. Weight of Body Heart Heart Age Estimated Height 

Area Diam. Empty Diastole Sex Yrs. 

Sq. cm. Cm. K. Lbs. Gms. C. cm. Cm. In. 
63 25 55 138 265 129 
64 9.4 25.5 56 141 271 Birth 130 5! 
65 9.5 26 58 144 278 F. 10 131 
66 9.6 27 59 147 284 M. 10 132 52 
67 27.5 61 150 290 133 
68 9.7 28 62 154 297 134 53 
69 9.8 28.5 63 158 304 F. II 135 
70 29.5 65 161 311 M. II 136 54 
71 9.9 30 66 165 317 137 
72 10 30.5 67 168 324 138 
73 10.1 31 69 172 331 139 55 
74 32 7° 175 337 140 
75 10.2 32.5 72 179 344 F 12 I4I 56 
76 10.3 33 73 182 351 M 12 142 56 
77 34 75 186 358 143 
78 10.4 34.5 76 189 365 144 
79 10.5 35 77 193 372 M 12.5 145 57 
80 36 79 197 379 146 
81 10.6 36.5 80 201 386 147 
82 10.7 37 82 204 393 M. 13 148 58 
83 38 83 208 401 149 
84 10.8 38.5 85 212 408 F 13 150 59 
85 39 86 215 415 151 
86 10.9 40 88 219 423 152 
87 II 40.5 89 223 430 M. 14 153 60 
88 41.5 gI 227 438 154 
89 11.1 42 93 231 445 155 
go II.2 42.5 94 235 453 
gI 43-5 96 239 460 F 14 156 61 
92 11.3 44 97 243 468 
93 45 99 247 475 157 
94 Il.4 45.5 100 25! 483 
95 11.5 46.5 102 255 490 158 
96 47 104 259 498 F. 15 159 62 
97 11.6 48 105 263 506 M. 15 160 63 
98 11.7 48.5 107 267 514 
99 49.5 109 271 522 161 

100 11.8 50 IIo 27 530 M. 15.5 162 

101 5! 112 279 538 F, 16 160 63 
102 11.9 51.5 114 283 546 163 

103 §2.5 115 287 554 164 

104 12 53 117 292 562 16 165 65 
105 + 54 119 296 570 166 

106 2 2 54-5 120 300 578 F 17 163 64 
107 55-5 122 304 586 M 16.5 167 66 
108 12.3 56 124 309 595 168 

109 57 125 313 603 169 

110 12.4 58 127 317 612 M. 17 170 67 
Ill 58.5 129 322 620 17! 

112 12.5 59 130 326 628 

113 60 132 330 637 172 

114 12.6 61 134 335 645 

115 61.5 136 339 653 M. 18 173 68 
116 12.7 62.5 138 343 662 


USE OF TABLES 

Having determined the parallel ray sil- 
houette area of the heart of a given in- 
dividual one turns to the table and finds 
the weight and the height, age and sex 
corresponding to this area. Thus if the 
silhouette area is 126 sq. cm. we find 
from Table II that this corresponds to a 


weight of 156 lbs. and to 71 inches height 
for a man of 20, 69 inches height for a 
man of 30, and 67 inches height for a man 
of 50. If the individual weighs 165 lbs., 
is 40 years old and is 68 inches tall, we 
can readily find from the table the areas 
standard for the individual’s weight and 
height. Thus 165 lbs. corresponds with an 


| 
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TABLE II 


TABLE SHOWING RELATIONS OF A HEART SHADOW AREA OF A GIVEN SIZE TO APPROXIMATE TRANSVERSE DIAMETER, 
BODY WEIGHT, HEART WEIGHT, HEART MUSCLE WEIGHT, HEART VOLUME IN DIASTOLE, AND HEIGHT FOR EITHER 
SEX, AT A GIVEN AGE. INDIVIDUAL AT REST, SITTING 


Heart Approx. Weight Weight Volume Height at given age for given weight 
Silhouette Trans. re) Heart Heart 20 yrs. 30 yrs. 50 yrs. 

Area Diam. Body Empty Diastole Sex Hght. Sex Hght. Sex Hght. 
Sq. cm. Cm. K. Lbs. Gms. C. cm. Cm. In. Cm. In. Cm. In. 
93 45 99 247 475 

94 11.4 45.5 100 251 483 F. 140 55 

95 11.5 46.5 102 255 490 F. 142 56 F. 130 51 

96 47 104 259 498 M. 145 57 F. 135 53 

97 11.6 48 105 263 506 | ” 

98 s8.7 48.5 107 267 514 M. 147 58 M. 137 54 F. 124 49 
99 49.5 109 271 522 .56 §2 
100 11.8 50 110 275 530 M. 150 59 M. 152 56 M. 135 53 
101 51 112 279 538 F. 152 M. 145 57 M. 137 54 
102 11.9 51.5 114 283 546 M. 152 60 M. 147 58 F. 140 55 
103 11 52.5 115 287 554 F 155 61 F. 150 59 M. 142 56 
104 12 53 117 292 562 M. 155 61 M. 150 59 M. 145 57 
105 12.1 54 119 296 570 2. 6o F. 57 
106 12.2 54.5 120 300 578 M. 157 62 M. 152 60 M. 147 58 
108 12.3 56 124 309 595 M. 160 63 M. 155 61 M. 150 59 
109 57 125 313 603 F. 163 64 F. 157 62 F. 150 59 
110 12.4 58 127 317 612 M. 163 64 M. 157 62 M. 152 60 
Il! 58.5 129 322 620 M. 160 63 M. 155 61! 
112 12.5 59 130 326 628  & 
113 60 132 330 637 M. 165 65 M. 163 64 M. 157 62 
114 12.6 61 134 335 645 M. 166 G6 F. 165 65 F. 157 62 
115 61.5 136 339 653 F. 4270 67 

116 12.7 62.5 138 343 662 M. 170 67 M. 165 65 M. 160 63 
117 12.8 63.5 140 348 671 y.: %60. 63 
118 64 141 352 679 | oe M. 168 66 M. 163 64 
119 12.9 65 143 357 688 M. 173 68 F. 170 67 F. 163 64 
120 65.5 145 361 696 273. 6 

121 13 66.5 147 366 705 M. 175 69 M. 170 67 M. 165 65 
122 67.5 149 371 714 F. 180 71. F. 175 69 

123 13.1 68 150 375 723 M. 178 70 M. 173 68 M. 168 66 
124 69 152 380 732 F. 168 66 
125 13.3 70 154 384 741 We. 72 3. 176 go F.- 170 67 
126 13.3 71 156 389 750 M. 180 71 M. 175 69 M. 170 67 
127 71.5 158 394 759 17% 67.5 
128 13.4 72.5 160 398 768 M. 183 72 M. 178 7o M. 173 68 
129 73-5 162 493 777 

130 13.5 74 163 408 786 F 185 72 F. 174 68.5 
131 13.6 75 165 413 795 M. 185 73 M. 180 71 M. 175 69 
132 13.6 76 167 417 804 

133 76.5 169 422 813 M. 188 74 F 178 70 
134 13.7 77.5 171 427 823 M. 183 72 M. 178 70 
135 78.5 173 431 832 

136 13.8 79.5 175 436 841 M. 191 75 M. 185 73 F. 180 7! 
137 80 177 441 850 M. 180 7I 
138 13.9 81 179 446 860 M. 193 76 -. 3a... 72 
139 82 181 451 869 M. 188 74 M. 183 72 
140 14 83 183 456 878 

141 83.5 185 460 887 

142 14.1 84.5 187 465 897 M. 190 75 M. 185 73 
143 85.5 189 470 906 M. 190 75 M. 185 73 
144 14.2 86.5 I91 475 916 

145 87.5 193 4 925 M. 193 76 M. 188 74 
146 88 195 485 934 

147 14.3 89 197 490 944 

148 86199 495 954 

149 14.4 gI 201 500 964 M. I9Q1 75 
150 92 203 595 974 

15! 14.5 93 205 510 984 

152 93-5 207 515 994 M. 193 76 
153 14.6 94.5 209 521 1004 

154 95.5 211 526 1013 

155 14.7 96.5 213 531 1023 

156 97-5 215 536 1033 


i 
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TABLE II—Continued 


Heart Approx. Weight Weight Volume 
Silhouette Trans. of Heart Heart 
Area Diam. Body Empty _Diastole 
Sq. cm. Cm. K. Lbs. Gms. C. cm. 
157 14.8 98.5 217 541 1043 
158 99.5 219 540 1053 
159 14.9 100 221 551 1063 
160 101 223 557 1073 
161 15. 102 225 562 1083 
162 103 227 567 1093 
163 104 230 572 1104 
164 753 105 232 578 1114 
165 106 234 583 1124 
166 15.2 107 236 588 1134 
167 108 238 593 1144 
168 109 240 599 1154 
169 15.3 110 242 604 1164 
170 Itt 244 610 1175 
171 112 246 615 1185 
172 15.4 113 248 620 1195 
73 114 250 626 1206 
174 253 631 1216 
175 116 255 637 1227 
176 1.6 237 257 642 1233 
177 118 260 648 1249 
178 15.7 119 262 653 1259 
179 120 264 658 1269 
180 15.8 121 266 664 1280 
181 122 268 669 1290 
182 35.9 . 323 271 75 1301 
183 12 273 681 1312 
184 16 125 275 686 1322 
185 126 277 692 1333 
186 36.2.» ‘307 279 697 1344 
187 128 282 703 1355 
188 16.2 12¢ 284 708 1366 
189 130 286 714 1377 
190 16.3 1 288 720 1388 
19! 132 290 726 1399 
192 133 293 732 1410 
193 16.4 134 295 737 1421 
194 135 297 743 1432 
195 136 299 748 1443 
196 16.5 137 301 754 1454 
197 138 304 759 1465 
198 139 306 765 1476 
199 16.6 140 308 770 1487 
200 141 310 776 1499 


1Comparisons for Height, Age and Sex are not included above 
152 sq. cm. heart silhouette. 


area of 131 sq. cm. Sixty-eight inches 
height at age 40 would come midway be- 
tween 68 inches at age 30 and 68 inches 
at age 50, corresponding with 69 inches at 
age 30 or 67 inches at age 50 or to 126 
sq. cm. From the standpoint of height, 
therefore, the individual has a heart of 
normal silhouette area, while from the 
standpoint of weight the silhouette area 
is 126 sq. cm. instead of 13I sq. cm. or 5 
cm. too small; about 4 per cent. Such a 
heart we should consider normal, the in- 
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dividual at the time of examination being 
slightly overweight. 
We may give a few other examples in 
tabular form: 
AREA § WEIGHT HEIGHT AGE 


140 150 67 20 
Normal for weight.. 123 150 70 20 
Normal for height.. 116 138 67 20 
134 179 70 30 
Normal for weight.. 138 179 13.5) @ 
Normal for height.. 128 160 70 30 


A BC has a heart distinctly large both 
from the standpoint of weight and from 
that of height—about 14 per cent for 
weight, and about 20 per cent for height 
from the standpoint of area. 

X Y Z has a heart small from the 
standpoint of weight, large from ‘the 
standpoint of height. Such a heart we 
should consider normal. | 

Instead of using the area for a standard 
we prefer to use the corresponding volume 
as given in the tables. Thus in case of 
ABC, 


AREA corresponds to VOLUME 


Normal for weight...... 123 723 
Normal for height... .. 116 662 


The volume is, therefore, 155 cu. cm. 
or about 21 per cent too large from the 
standpoint of weight, nearly 33 per cent 
too large from the standpoint of height. 
Such a heart is markedly enlarged. 

We are accustomed to consider the 
heart normal in size when the volume 
lies somewhere between that indicated in 
the table as standard for height and age 
and that standard for weight. We consider 
it enlarged when the volume is 10 per cent 
or more over both the standard for weight 
and standard for height and age. We con- 
sider the heart abnormally small when it 
is 10 per cent or more below both the 
standard for weight and that for height 
and age. 

Hearts which vary less than this from 
the standard have to be carefully studied 
from various aspects before a definite 
conclusion can be reached as to whether 
or not they are abnormal in size. 

In the tables the corresponding approxi- 


| 

| 
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mate transverse diameter is given for 
each silhouette area, the diameter thus 
given is only approximate since the trans- 
verse diameter varies with the position 
of the heart much more than the area 
does. The transverse diameter given is 
that found when the heart is in a position 
intermediate between a ‘‘vertical’” and a 
“‘transverse”’ position. 

In the tables weight means weight 
without clothes; height, height without 
shoes; age, age to nearest birthday. 

The figures of the diastolic size of the 
heart given in the tables are based on the 
sitting position. It should be remembered 
that changes in posture cause marked 
changes in the size of the heart, due 
chiefly to changes in hydrostatic pressure 
in the inferior vena cava. Thus in the 
recumbent position the normal cardiac 
silhouette is usually from 5 to 10 per cent 
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larger than in the sitting position, while in 
the standing position it is from 5 to 10 per 
cent smaller. 

Comparison of the measurements of the 
heart shown in the roentgenogram with 
the normal standard are as follows: 


WEIGHT HEIGHT AGE TRANS. AREA VOLUME 


DIAM. SC. CM, c.c. 


Observed........ 146.3 lbs. 511%” 43 12.1 119.9 
for 

146.3 “ 5’ 5” 43 «13 120.5 700 
Standard for 

height andage.179 “ 5’ 1134" 43 413.9 138 860 
Standard for 

144.6 “ 5’5” 43 12.9 119.8 604 


The heart is close to the standard size 
from the standpoint of weight but is small 
(vol. 166 c.c., 19.3 per cent) from the 
standpoint of height. The individual is 
decidedly thin from the standpoint of 
height and age. -The width of the sil- 
houette is narrow compared with the 


area as we should expect in an individual 
of this build. 


THE SENSITOMETRY OF ROENTGENOGRAPHIC 
MATERIALS * 


BY MILLARD B. HODGSON 


Research Physicist, Research Laboratory, Eastman Kodak Company 


ROCHESTER, N. Y. 


HE measurement of the sensitiveness 

of materials used in ordinary light 
photography has long been reduced to a 
more or less exact science by the classic 
work of Hurter and Driffield, Abney and 
later that of Sheppard and Mees. 

In the testing of any material it is de- 
sirable as far as possible to express the 
characteristic properties in terms of nu- 
merical constants. In order to do this it is 
necessary to standardize the procedure 
followed in making the tests, to measure 
the results as precisely as possible and to 
derive from the measurements thus made 
the numerical constant or constants that 


most completely represent the properties 
of the material. In order to obtain a series 
of constants which represent the charac- 
teristics of a photographic plate the follow- 
ing steps have been found to be necessary: 

(a) Exposure of the plate in a definite 
manner. 

(6) Development of the plate under 
standard conditions. 

(c) Measurement of the resulting de- 
posits of silver. 

(d) Reduction of the data obtained to 
compute the desired constants. 

If by some means different areas on a 
photographic plate are exposed at a fixed 


* Communication No. 63 from the Research Laboratory of the Eastman Kodak Company. Read at the Eighteenth Annual Meeting 
of the American Roentgen Ray Society, New York City, Sept. 21, 1917. 
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distance from a suitable light source, of 
constant intensity, fora series of increasing 
times, it will be found upon development 
that the blackening produced increases 
with the increase of the time of exposure. 
Now these various blacknesses can be meas- 
ured by means of a photometer and it has 
been found most convenient to express the 
blackness of the deposit in terms of ‘“‘den- 
sity.” 

The “density’’ is proportional to the 
amount of metallic silver present in a given 
area of the deposit so that the superposi- 
tion of two deposits of the same blackness, 
which of course squares the absorption of 
light, only doubles the ‘“‘density.’’ ‘‘ Den- 
sity,’ inthe optical sense, is thus the common 
or Briggs logarithm of the opacity, the 
opacity being the inverse of the transmis- 
sion. 

(1) Density (D) = log opacity (O) 
I 
log Transmission (T) 
= — log T 

Thus a deposit which transmits half the 
incident light is said to have a density of 
301. 


I 
D = log “; = log 2 = .301 [by equation (1) ] 


and one which transmits 44 the incident 


light has a density of .602. 
I 


D = log = 108 4 = 


.602. 

Two negatives placed over one another, 
one of which transmits 4% of the light and 
therefore has a density of .301 and the 
other of which transmits 44 of the light 
and has a density of .602 will together 
transmit 14 the light and have a density 
of .903. 

The exposure E given to each area of the 
plate is expressed in candle meter seconds, 
c.m.s. and is computed for a point source 
from the formula, 


i 
E = 
d2 
exposure in c.m.s. 
time in seconds 
intensity of light source 
distance from plate to source in me- 
ters 
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Thus, if a plate were exposed for ten sec- 
onds to a ten candle power lamp at a dis- 
tance of 2 meters the exposure would be: 


10 
E = 53° 10= 25 c.m.s. 


Now, having measured the density, D, 
and computed the exposure, E, for each 
area of the plate exposed in the manner 
previously specified, a curve may be plot- 
ted showing the relation between density 
and exposure. 

It has been found more convenient in 
plotting, to use not the exposure values 
themselves, but the logarithms of these 
values, in that the density values are in 
logarithm ratio. 

Thus if exposures of value, I, 2, 4, 8, 16, 
etc., were given, the logarithms will be in 
the proportions 0, I, 2, 3, 4, etc. 

In Table I is given a sample set of data 
obtained as described above. 


TABLE I 


“T” and “d” are constants: I = 10 candle power; 
d = 2.0 meters. 


I 

= a? E Log E D 
I 2.5 2.5 .398 0.03 
2 2.5 5 .70 .13 
4 2.5 10 1.00 .34 
8 2.5 20 1.30 .65 
16 2.5 40 1.60 .97 
32 2.5 80 1.90 1.29 
64 2.5 160 2.20 1.61 
128 2.5 320 2.50 1.88 
256 2.5 640 2.86 2.04 


Now plotting the values of D as ordi- 
nates and the values of log E as abscisse 
and connecting the points thus located, 
the curve shown in Fig. I is obtained. 
This curve is commonly known as the H 
and D curve of the plate, being thus named 
after the originators of this method for 
the presentation of sensitometric data, 
Hurter and. Driffield. 

For exposures to white light the char- 
acteristic curve adapts itself admirably 
to the statement of plate quality numeri- 
cally. 

It will be noted that the H and D curve 
in Fig. 1 may be divided into three rather 
distinct parts. The region AB is known as 


| 
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the toe of the curve or the region of under 
exposure. The portion BC is approximately 
a straight line and is known as the region 
of correct exposure. The part CD is some- 
times termed the shoulder or the region 
of over exposure. It is only between B and 
C that the increase in density is propor- 
tional to the logarithmic increase in ex- 


T 

| 
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Density 
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\\ 
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FIG. I. 


posure, hence it is only within this range 
of exposure values that the plate can cor- 
rectly reproduce a scale of tones. 

Now let the line CB be extended to cut 
the log E axis at the point O. The value 
of the exposure at the point O is termed 
the “‘inertia’’ of the plate. In the case in 
Fig. 1, at O, 

$.0 = I Gnertia) 

* The inverse of the inertia (sometimes mul- 
tiplied by a convenient constant) gives a 
measure of the speed of the plate. 

The slope of the straight line portion 
stated in terms of the tangent of the angle 
of inclination is a measure of the contrast 
of the negative. Thus a negative with a 
sharp slope (tan = 2.0) will give twice 
the increase in density with unit increase 
of exposure of that given by a negative 
with a medium slope (tan = 1.0). These 
two quantities, speed and contrast, stated 
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numerically are the most important work- 
ing constants evolved in white light sensi- 
tometry. 

The speed number, governed almost en- 
tirely by the inherent quality of the plate, 
gives us a ready method of comparing 
different plates. The contrast number, 
which is controlled not only by the nature 
of the plate but by degree of development, 
gives not only a very convenient means of 
expressing development but also a means 
of judging, mathematically, the rendition 
of the original in the negative. Speed is 
usually designated by the symbol ‘S,”’ 
contrast by gamma, ‘‘y.”’ 

It was long obvious among investiga- 
tors in roentgenographic research, that if. 
some similar system could be applied in 
the testing of sensitiveness of roentgen 
materials, much that was vague and dis- 
puted could be cleared up. 

That is, the following factors could be 
investigated more or less precisely and 
mathematically. 

(a) Sensitiveness or speed. 

(b) Contrast. 

(c) Sensitiveness and contrast with wave 
length 

(d) Development characteristics 

(e) Fluorescent screen efficiency 

Tugman? in 1915 touched upon the 
value and need of precise sensitometry in 
x-ray photographic practice. He recited 
some of the difficulties incurred in such 
work and presented a few curves made with 
a gas tube after the Hurter and Driffield 
manner under conditions rather difficult 
to control. 

In white light sensitometry the con- 
stancy of the light source may be accurate- 
ly controlled to within a fraction of a per 
cent, by the accurate control which it is 
possible to maintain of incandescent stand- 
ards. In roentgen ray sensitometry there is 
no convenient way of measuring intensity. 
Further than this, with gas tubes, the mak- 
ing of a long series of consecutive exposures 
under constant conditions is well nigh 
impossible. 


2 Jour. of Roentgen Soc., Oct., 1915. 
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The first difficulty can be avoided by 
specifying intensity and quality in terms 
of voltage, current, distance and time. 
The second, fortunately, has been over- 
come by the development, by Dr. W. D. 
Coolidge, of the admirable tube which 
bears his name. 

A further stumbling-block in making 
sensitometer exposures to x-rays lies in 
the difficulty of making consecutive ex- 
posures accurately. 

In whitelight sensitometry, asimplerotat- 
ing opaque sectored disk, with the openings 
proportional to the progression of exposures, 
may be interposed between the light source 
and the plate and a series of exposures ob- 
tained simply and conveniently. 

With the available roentgen equipment 
such procedure is impossible. The current 
furnished to operate the tube efficiently is 
pulsating, with the maximum frequency 
usually 60 cycles per second. Therefore, by 
interposing a rotating sectored disk in 
front of a tube operated by such pulsating 
current, more or less synchronism occurs 
and grave errors follow. 

The most feasible method remaining is 
that of moving the plate itself, by inter- 
mittent motion, across the path of the 
roentgen ray beam in such a manner that 
a known progression of exposures is given, 
controlled to the desired per cent accuracy. 

This method was developed and adopted 
for the investigation here presented. 

These foregoing points being considered 
and demonstrated in preliminary experi- 
ments, the following apparatus and tech- 
nique was adopted in the main sensitome- 
tric investigation. 


POWER EQUIPMENT AND APPARATUS 


(a) 220 volt. D. C.—156 volt A.C. motor 
generator set. 

(6) Snook 2. K. W. 
transformer and rectifier 

(c) Coolidge medium focus x-ray tube. 

Coolidge fine focus x-ray tube— 

type A 

(d) Storage battery 

(e) Cones, cylinders, diaphragms, etc. 


interrupterless 
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SENSITOMETER 


The moving plate sensitometer used 
was patterned after a general design of 
instrument perfected by Mr. L. A. Jones 
of the Research Laboratory for white 
light, non-intermittent sensitometry. In- 
asmuch as it will be fully described by him 
elsewhere, no detailed description is given 
here. 

In the x-ray sensitometer adapted for 
this work the photographic plate is moved 
in an intermittent manner across the path 
of the incident roentgen ray beam, the 


FIG. 2. 


length of the exposure steps being con- 
trolled by the actuating mechanism. For 
the study of roentgen emulsions it was_ 
found most convenient to use an exposure 
progression of consecutive powers of V¥2— 


V2, 2, 2V2, 4,4V2, 8, etc. 


The roentgen tube circuit was connected 
to a solenoid switch, this switch being 
operated at the proper time by the sensito- 
meter mechanism. The entire operation of 
exposure was thus governed to within an 
error of three per cent, aside from possible 
momentary fluctuations in the transformer 
circuit. 

Fig. 2 shows a diagram of the exposure 
set-up. Needless to state, proper precau- 
tions were taken to shield the plate from 
all radiation except the direct exposure 
desired. 


DISCUSSION OF PRELIMINARY EXPERIMENTS 
The plates used in this preliminary in- 
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vestigation were Seed x-ray out of regular 
stock. 
In plotting the density values of the 
resultant exposure strips no absolute values 
are assigned to the points along the ab- 
scisse, the curve being located merely 


| 
24 


B d > 


FIG. 3. 


by the known progressions of exposures 
given, assuming an arbitrary unit. 

Fig. 3 shows such a characteristic curve 
of the plate (Seed x-ray) obtained under 
the following conditions: 

Tube—medium focus Coolidge, 3’ dia- 
phragm stop. 

Voltage—50,000 (314” spark between 
needles). 

Development—5 minutes at 70°, elon- 
hydrochinon formula. 

It will be noticed that the type of curve 
is somewhat different from that shown in 
Fig. 1 made by white light exposure. The 
maximum density is beyond any which is 
optically measurable using even the most 
intense light source, the curve sweeping 
through a long toe portion in a close ap- 
proximation to a parabola, until a density 
of 5.0 or more is reached. 


For average roentgenographic research, 
however, the portion of the curve to be 
considered is only that limited by such a 
density as can be seen through in the aver- 
age viewing frame. This is a density of 
about 2.5. 

Obviously, the displacement of the curve 
along the horizontal axis will indicate 
differences in exposure; likewise, if the 
exposure is kept constant, it will indicate 
difference in sensitiveness or speed. The 
average slope of the curve, which, unfor- 
tunately, cannot be so easily stated as is 
white light sensitometry, there being no 
straight line portion, will give a measure of 
contrast. 

In this preliminary paper the author has 
not entered in any detail into a mathe- 
matical discussion of these characteristic 
curves. This will be done in a later paper. 
It has been the purpose merely to outline 
the subject, apparatus and present a few 
of the early results. 

In Fig. 4 the growth of the character- 
istic curve (each exposure under identical 
tube conditions) with development time 
is shown. 
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In Fig. 5 is shown the trend of increase 
of densities in the curve with increasing 
exposure. 

One of the most important determina- 
tions, however, is the variation of 
genographic effect 


roent- 
with 


wave length or 
hardness as measured by voltage across 
the tube. In Fig. 6 a series of such ex- 


posures are shown, each plate given such an 
exposure that the least perceptible densi- 
ties of all are the The 
exposures were, for the particular 

and for the curves given, 2.8, 1.0, .57, 
.36, for the 2, 3, 4, 
respectively. The general photographic 
quality effect is one of diminishing con- 


same. ratios of 
plate 
43, 


5 and 6 inch sparks 


trast as spark length increases due to lack 
of absorption of the shorter wave lengths, 
contrast being measured by the 
slope of the curves. 


average 


It is here that an important function of 
sensitometry enters, that is, the measure- 
ment of the ability of a plate to render a 
series of exposures under different condi- 


FIG. 5. 


tions of tube technique. Thus, with a two- 
inch spark the curve quickly reaches the 
limiting viewing density of 2.5, its range 
of rendition being only about I to 6, while 


O15 


with a six-inch spark the slope is more 
gradual and the rangeis about I to 36. How- 
ever, for certain classes of exposures where 
maximum contrast is essential the curve 
of the two-inch spark is preferable, for 
with very slight increments in exposure, 


30 


1.8 

\s | 

c| 
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Fic. 6. 


large differences of density are obtained; 
so that in cases where there is very little 
difference in x-ray absorption between the 
various parts of the body rayed it is ad- 
visable to use as short a spark length as 
is consistent with penetration through the 
part, in order to enhance the photographic 
contrast. Thus, using a short spark, we 
can for each step of exposure gradation 
get a great difference in density, while us- 
ing a long spark we might fail to obtain 
density values which are perceptibly differ- 
ent to the extent necessary. 

However, in cases where there is a wide 
range in roentgen ray absorption of the 
parts rayed it would be desirable to use a 
long spark length to obtain the maximum 
rendering power. 

A further factor to be considered in 
sensitometry is that of ‘“‘fog.’’ By fog is 
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meant the developed silver present in a 
plate aside from that conditioned by the 


exposure. It is primarily a characteristic 
of the particular plate emulsion used. In 
the case of roentgen plates, where the silver 
salt is highly concentrated in the gelatine, 
the factor of fog is of prime importance in 
manufacture, for it is only under condi- 
tions of great care that this can be pre- 
vented from forming subsequently. 

The function of fog in a negative is to 
blur the detail, for it has been found that 
fog does not develop in a uniform layer 
over the entire plate. On the contrary it 
is about inversely proportional to the ex- 
posure density. Thus it develops in the 
least exposures in a greater percentage con- 
centration than in the heavier ones, plug- 
ging up the high lights and generally 
scumming over fine detail. 

The amount of tolerable fog is about . 35 
in density. In the average negative plates 
it will run from .10 to 1.0, depending on 
the length of developing time, developer, 
temperature and inherent quality of the 
plate. 

The following points then should be 
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Fic. 8. Sections oF X-Ray FILMs MAGNIFIED 375-D. 


1. Density of 1.5 Impressed by Light from Fluorescent Screen. 
2. Density of 1.5 Impressed by direct X-rays. 
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carefully considered in choosing a plate 
for average roentgenography in probably 
the order given: 

(a) Contrast 

(b) Speed 

(c) Rendering power 

(d) Fog 


A further important point in modern 


roentgenographic practice is the efficiency 


of plate and intensifying screen combina- 
tions. 

In the sensitometer we have a ready 
means of making comparisons. For exam- 
ple the effect on the characteristic curve of 
an intensifying screen is shown in Fig. 7, 
the sensitive material used being East- 
man x-ray film. The effect is one of in- 
creased exposure speed and increased con- 
trast, as would be expected, in that the 
fluorescence is proportional to the expos- 
ure. Hence the use of two screens, under 
proper conditions, even enhances the effect. 

The development of a single screen nega- 
tive is a somewhat different proposition 
from that of a direct exposure, in that the 
distribution of the “‘light’’ image is quite 
different. This is shown in Fig. 8 by mi- 
crographs of cross sections of images made 
(1) by light from the fluorescent screen when 
excited by x-rays, (2) by direct x-rays. 

The vertical density gradient in the case 
of the fluorescent light is steep, the ab- 
sorption being high in the surface layers 
of the emulsion. In the case of direct x-rays, 
the image is uniformly distributed through 
the emulsion film. 


SUMMARY 


1. A method has been developed for the 
precise measurement of reactions of the 
photographic plate to x-rays. 

2. The characteristic density-exposure 
curve has been determined for various 
hardnesses of x-rays and found to increase 
in slope or contrast with decrease in hard- 
ness. 

3. The rendering power of the plate has 
been found to depend upon both the plate 
itself and tube hardness. 


4. A method for the accurate measure- 


/ 


ment of intensifying screen efficiency is 
presented. 

It is the plan of the author to continue 
these investigations further; possibly to 
determine the wave length,—sensibility 
curves of various emulsions and wave 
length,—photographic efficiency curves of 
various tubes; to study further the adjust- 
ing of intensifying screen fluorescence to 
plate sensitiveness and vice versa, and to 
present at some future time the data here 
presented in more complete form. 

In conclusion I wish to express my 
thanks to Mr. Robert Morrison for his 
excellent aid in making the many expos- 
ures and computations of the investigation. 


MAJOR JOHN S. SHEARER, New York 
City.—Mr. Chairman and Members: I 
am very glad, indeed, to express apprecia- 
tion Of this paper of Mr. Hodgson’s and 
also the entry into this field of the re- 
sources, laboratory, facilities and brains 
of the Eastman Kodak Company. Now, 
it may be some time before some of these 
things filter down into the practical affairs 
of the roentgenologist ; but it is a good thing 
to get them started. I sincerely hope that 
we may hear from that laboratory and from 
others further details on all of this line of 
work. I am very much interested in the 
curves which were shown as the whole story 
is told by a curve; and I am especially glad 
that taking up therelation of plate to screen 
is being investigated because I learned 
very early, in some crude work that we 
undertook, that the screen action was 
conditioned upon the sort of a plate used, 
and I have felt for a long time that we 
would ultimately come to using a screen 
adopted to a particular plate. 

I may just offer one word of warning; 
because, in a certain state of our enthu- 
siasm in the acceptance of things from the 
laboratory, we are sometimes inclined to 
extend things a bit too far. When a 
scientific man really comes up against a 
true research problem he begins to realize 
that these problems are comparatively 
broad in extent, that they tie up with a 


618 


lot of things that he may not have to 
consider until he comes into actual prac- 
tice; so we must not forget that in the 
little work that Dr. Hodgson referred to 
from our laboratory as well as in his 
own, he is working with very little material 
over the plate. The scattered radiation 
and the tendency to obliterate detail 
must be considered with reference to the 
finished negative; and after we get the 
information that they can give us, it is 
then necessary to consider it all from the 
actual working standpoint before its real 
practical value can be realized. 

I would like to mention, also, another 
line of work which we have started in our 
laboratory and which, if it had not been 
for war conditions, we would have been 
glad to have reported this time, namely, 
the question of the use of the photographic 
emulsion as an indicator of therapeutic 
dosage. I have no doubt that some of the 
material which the Eastman Kodak labor- 
atory will turn out will be of very great 
value in this connection. Do not imagine, 
gentlemen, that the problems in this 
scientific side in correlation with your 
practical work have been solved. We 
are only just at the threshold of these 
things; and the more we can get your coép- 
eration and assistance and encouragement, 
the more these men will be willing and 
anxious to meet your needs in every way. 


Mr. MILLARD B. HopGson, Rochester, 
N. Y.—The point that Major Shearer 
made, of the further difficulties along the 
lines of research we have only just started, 
certainly is well taken. The difficulties 
arising from interpretation alone after 
obtaining these simple curves are no small 
part of the undertaking. Also the photo- 
graphic effects of scattered radiation and 
characteristic radiation are certainly fac- 
tors to be considered further. These points 
were of course hit upon at once: that is, 
the possibility of disagreement between 
practical results and sensitometric results 
was apparent. 
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The matter of the scattered radiation 
is something we are working on at pres- 
ent. I hope to be able to tell the effect 
on the photographic side at some future 
time. 

The point of cooperation with the 
members of the Roentgen Ray Society 
is one that surely appeals to me. I have 
received a great deal of aid from certain 
members of the Society already, and it 
has helped me immensely on the scientific 
side of the question. In tackling a prop- 
osition of this sort, where the good that 
comes out of it is measured by the practi- 
cal value that it is going to give in the 
development of the science, codperation 
with those who are actually engaged in 
the practice of roentgenology is not only 
desirable, but necessary. I will be deeply 
indebted to any one who offers me practical 
suggestions that he would like investi- 
gated; furthermore I court criticism 
adverse and otherwise—at any time. 


Dr. WILLIAM D. COOoLIDGE, Schenec- 
tady, N. Y.—I want to add a word of ap- 
preciation to what Major Shearer has said. 


But few in this audience will realize 
the amount of effort underlying the 
curves which Dr. Hodgson has shown. 


If there was time, I should like to hear 
more in detail about the making of the 
photo-micrographs of the sensitive film. 
I can imagine a man having spent a year 
or two in learning how to do this. 

We will all profit greatly by the work 
which Dr. Hodgson is doing. We will 
also profit by having him come to our 
meetings where he can teach us much 
and where he can get in touch with our 
problems. 

It seems certain that, as a result of 
systematic research work, such as that 
which has been described in this paper, 
great improvements will be made _ in 
roentgen plates, and it should be a matter 
of deep gratification to all of us that the 
great manufacturing company which Mr. 
Hodgson represents is doing such work. 
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RESULTS IN THE TREATMENT OF ONE HUNDRED AND 
FIFTY CASES OF SUPERFICIAL EPITHELIOMA 


L. MARSH DOLLOWAY, M.D. 


Passed Assistant Surgeon U.S. Naval Reserve Force, Hospital Unit No. 7 


TOLEDO, OHIO 


N the part of many physicians and 
surgeons there is considerable uncer- 
tainty as to just what cases of malignancy 
should be referred to the roentgen therapeu- 
tist; and in the minds of some there exists 
considerable doubt as to whether any such 
cases should be entrusted to his care. As 
a result of this lack of information, many 
patients are operated upon, in whom roent- 
gen therapy should be the treatment of 
choice; while other cases, which are prop- 
erly subjects for surgery, are deprived of 
the subsequent roentgen treatment which 
would increase the probability of perma- 
nent cure, or retard what might bean in- 
evitable recurrence. The report of the fol- 
lowing series of cases may help to clarify 
the views of some of those who read it, 
with reference to at least one type of malig- 
nant condition, which is best treated by 
roentgen therapy alone, without operative 
procedures of any sort. 

By confining the present report strictly 
to cases of superficial malignancy, it is 
hoped to leave a clear impression of what 
may be accomplished in this class of cases, 
unclouded by consideration of other types 
of cancer, in which the indications for 
treatment, and the outlook as to cure, are 
quite different. It is not remarkable that 
physicians not closely in touch with 
roentgenology should feel some uncertainty 
as to what roentgen treatment can accom- 
plish; for it is not long that even specialists 
in this work have, themselves, been able 
to speak with authority. 

Until recently the roentgenologist la- 
bored under very heavy handicaps. As a 
pioneer, he necessarily suffered from in- 
experience; for he was blazing a trail for 


himself, and learning largely from his 
failures, as to what cases to treat, and how 
best to treat them. It is no wonder that 
errors occurred. In the beginning his ap- 
paratus was none too satisfactory. The 
generator was neither efficient nor reliable, 
and the means of current control were uncer- 
tain; while the condition of the roentgen ray 
tube—varying, as it did, from moment to 
moment—made accurate repetition of any 
particular technique impossible. The fact 
that there were no accurate means of 
measuring either the quantity or quality 
of the roentgen ray administered, enforced 
the use of the ineffectual fractional dose 
method in many cases where massive doses 
should have been employed. And for the 
same reason, it was impossible for one 
operator to carry out accurately the tech- 
nique employed by another with success. 
Each roentgenologist was a law unto him- 
self, developing by experience a technique 
which he had found by personal use to be 
safe and efficient for his particular installa- 
tion. 

Under such conditions it is not strange 
that patients were treated who should not 
have been; that cases were stimulated by 
under treatment; or over treated by long 
continued fractional doses; or dosed with 
rays of totally wrong quality. Neither 
apparatus of sufficient power nor tubes of 
sustained penetration were available for 
deep therapy; and possibly this was for- 
tunate, since there were no safe methods 
of measurement. Yet, in spite of all these 
disadvantages, remarkable results were 
frequently obtained, and the list of cases 
successfully treated was very large. 

To-day, the armamentarium of the roent- 
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gen therapeutist is as efficient as, yester- 
day, it was inefficient and unsatisfactory. 
The heavy undirectional current of the 
modern transformer, when used with the 
Coolidge tube, renders possible the ad- 
ministration of massive doses, which ac- 
complish in a few minutes what formerly 
required a series of many protracted treat- 
ments. Moreover, these massive doses have 
been made safe and efficient through the 
perfection, and general adoption, of meth- 
ods of measuring the quality and quantity 
of the roentgen ray, which are clinically 
accurate. Increasing experience on the 
part of operators has given a basis for 
decision as to what lesions may be properly 
treated, and as to what may be expected 
from the treatment in any given case. The 
essential details of treatment, as to tube 
vacuum or penetration, quantity of radia- 
tion to be given, areas to be exposed, and 
frequency of repetition have, as a result 
of accumulated experience, been so sys- 
tematized and coordinated as to make 
possible the employment, in any given case, 
of a technique accurately determined in 
advance to meet the clinical requirements 
of the condition. 

Hand in hand with improvements in 
apparatus which permit of perfect con- 
trol and give ample power, thus shortening 
of time in treatment, has come the use of 
rays of very high speed, and of such ac- 
curate means of measuring and recording 
dosage that one operator can precisely 
duplicate a properly described technique 
of any other operator. At the same time 
there has developed the use of very pene- 
trating rays, made more nearly homo- 
geneous, and of lessened action on super- 
ficial parts, by filtration; the “‘cross fire”’ 
method of attacking the deeper portions 
of the body and dehematization by pres- 
sure which havepractically opened upa new 
field in deep therapy to the roentgenologist. 

In deciding as to the applicability of 
the roentgen ray to the cure of any par- 
ticular case and whether, after weighing 
the circumstances, to depend upon this as 
the sole means of treatment or to supple- 


Treatment of Superficial Epithelioma 


ment it by surgical or other methods, 
several factors demand attention. Not 
only must the clinical characteristics of 
the growth as to location, extent, and rate 
of progress be estimated, but the patho- 
logical character of the lesion and the 
resistance of the patient, must be taken 
into consideration. 

According to the admirable clinical 
classification made by Arthur Holding, all 
cases of malignancy may be divided into 
three groups :— 

First degree of malignancy :— 

(a) Cases having superficial skin lesions 
tending to extend out from the 
skin rather than into the under- 
lying structures. 

(6) Those which do not extend more 
than one cm. beneath the skin. 

These are characterized by slow 
growth, long duration, and a tend- 
ency not to metastasize early. 

Second degree of malignancy :— 

Those rapidly growing tumors 
which tend to extend rapidly into 
the deeper structures, character- 
ized by rapid growth and tendency 
to metastasize early. 

Third degree of malignancy :— 

Those include such deeper and 
more advanced cases as are not 
here considered. 

The reports which follow are entirely 
confined to such cases as come under the 
first degree of malignancy, as defined above, 
or are early cases of the second degree. 
Equally the conclusions drawn apply only 
to such selected cases of malignancy. To 
include cancer of more advanced stage, or 
growths of the deeper parts, would defeat 
the object of the present paper, which is 
to call attention to the extremely brilliant 
results that can be, almost uniformly, ob- 
tained in the one type of cases defined 
above. 

It is not enough, however, to consider 
only the clinical features of the case, but 
due weight should be paid to the patholog- 
ical character of the growth. A simple and 
satisfactory classification of superficial le- 
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sions directly connected with cancer is 
that recently devised by Bloodgood: 


1. Benign Precancerous Lesions— 
(a) Warts, which include any epithe- 
lial hypertrophy. 
(b) Subepidermal nodules, often seba- 
ceous gland infections. 
(c) Ulcers, as tuberculous, syphilitic, 
etc. 
Sinuses, healed and unhealed. 


(d) 


. Early Cancers— 
(a) Malignant warts 
(6) Adenocarcinoma. 
(c) Epithelial hypertrophy in ulcers, 
and sinuses. 


3. Late Cancers. 

(a) Spino-celled cancers. 
(6) Cubo-celled cancers. 
(c) Baso-celled cancers. 

With one and two, we are not concerned 
here, as they are amenable to quicker and 
simpler measures than the roentgen ray. 
With the third division, other things being 
equal, the pathological type of cancer most 
amenable to the action of the roentgen ray 
is the baso-celled variety, with its slow 
growth and late tendency to metastasize. 
The cubo-celled type tends to grow more 
rapidly than the former and to form metas- 
tases earlier, and while more resistant than 
the baso-celled is still usually responsive 
to radiotherapy, if pushed sufficiently far. 
The prickle-celled variety—fortunately 
much less frequent—tends to grow rapidly, 
and to form early metastases, as well as 
to spread below the skin. In appearance it 
is rather characteristic; the edges are apt 
to be dark with deep induration, and ul- 
ceration or fungous growth appears early. 
Carcinomata showing this type of cell are 
far more resistant to the action of the 
roentgen ray, but are, unhappily, equally 
recalcitrant to surgery. 

In addition to the clinical character of 
the growth and the type of pathological 
cell present, consideration must be given 
to the patient himself. That is to say, to 
his probable “relative immunity”’ to the 
inroads of cancer. This is a third factor 
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affecting the success of treatment, and it 
is this “relative immunity”’’ which ex- 
plains why of two patients affected with 
cancer of similar advancement, location 
and pathology, the growth may, in the 
one case, undergo a process of retrogression, 
or be long held in check, while in the other 
it progresses rapidly and uninfluenced by 
treatment. 

Among the disadvantageous factors in 
prognosis are, a condition of lowered nu- 
trition, anemia or the presence of cachexia: 
and youth of the patient, as these militate 
against recovery. On the other hand the 
existence of a high condition of nutrition, 
blood count and hemoglobin, and advanced 
age are factors prognostic of a better 
‘relative immunity”? and more vigorous 
response to irradiation. 

All of the foregoing factors should receive 
due consideration in deciding as to the 
suitability of any case for roentgen ther- 
apy, and should serve as a guide to the 
technique and amount of treatment. That 
is to say, the histopathology of the growth, 
its extent, and its anatomical situation; 
whether in a region habitually showing 
early metastases; and whether on skin or 
mucous membrane, should be noted. Fur- 
ther the accessibility of the growth to 
the application of the roentgen ray, or 
the readiness of removability by the knife, 
without serious mutilation or disfigurement 
should each have its influence with the 
roentgenologist, in deciding whether x-ray 
treatment is the method of choice, and in 
the precognition of the response likely to 
be obtained, if a decision in favor of treat- 
ment by irradiation is reached. These 
should also be his guide in deciding, in ad- 
vance, the precise technique and amount of 
radiation required. 

Between the years 1906 and I915, in- 
clusive, my records show a total of a hun- 
dred and fifty-three cases of the type of 
cancer included in Holding’s first or early 
second degree of malignancy, in which I 
have been able to ascertain the present 
condition, either by personal interview or 
by letter of inquiry. 
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Given by years the cases were treated 
as follows: 
1906 twelve cases 
1917 ten 
1908 eight 
1909 nine 
1910 thirteen 
Ig11 fifteen 
1912 fourteen 
1913 seventeen 
1914 twenty-four “ 
thirty-one 
A total of one hundred and fifty-three cases. 
No cases treated later than 1915 have 
been included in this report as the time 
elapsed would be too short to draw any 
conclusions as to the permanency of the 
cure. The same objection may of course 
be raised with reference to cases treated 
within the period of, say, 1914 and 1915, 
which are included in the series given, 
but with less force; since experience shows 
that epithelioma which does not recur 
within a year after treatment, is not likely 
to do so at all. Yet that there are excep- 
tions to this rule is proven by the fact 
that the only total failure in this series 
reappeared after an interval of five years 
of euphoria. 
The distribution of the cancers compris- 
ing this report was as follows: 


four 
seven 
five 
forty-one 
one 
one 
Mucous Membrane Cheek two 
two 


Treatment of Superficial Epithelioma 


Among the above hundred and fifty-three 
cases, it is worth noting that but five cases 
primarily involved mucous membranes, ex- 
cluding the lip, nose and eyelid cases, which 
implicated the junction of skin and mucous 
membranes. Since epithelioma affecting 
mucous surfaces are less amenable to 
treatment than when affecting the skin, 
this probably accounts in part for the ex- 
cellent results obtained. 

Among the entire number of cases in the 
above list all made an apparent recovery 
at the time of treatment. Among these 
there have been only three recurrences; 
one on the temple, and one on the ala of the 
nose, both of which were again treated 
with apparent success as they have re- 
mained well up to the present time—more 
than three years in each case. 

The third recurrence was in an epitheli- 
oma of the lower lip, which made a clinical 
recovery at the time of treatment and re- 
mained well for five years, when a recurrence 
became evident, at or beyond the edge of 
the original growth. This was vigorously 
treated, and ten days later a section was 
taken, which showed a spino-celled car- 
cinoma. The patient then abandoned 
treatment in favor of a cancer paste. 
Three months later he again consulted me, 
at which time there was a greatly enlarged 
and fungating growth, with a hole in the 
center made by the paste. It was deemed 
advisable to promptly excise the growth, 
together with the adjacent glands, and he 
has since undergone post-operative irradia- 
tion. Up to this time—six months—there 
has been no recurrence, but I am not 
sanguine as to the ultimate result. 

Several of the patients included in the 
above series showed, at the time of their 
first treatment, keratotic spots on the skin, 
which later developed signs of activity and 
were treated by fulguration or other means. 
In none, however, except the three men- 
tioned, has there been any return at the 
site of the original growth; and only the 
case given in detail has proven ultimately 
refractory to x-ray treatment. 

A word as to technique, which varies 
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*Treatment of Superficial Epithelioma 


greatly in different hands, and which is the 
all important thing in obtaining results. 
All cases here reported come within the 
period of fractional doses. At the time the 
earlier cases were treated, the roentgen ray 
was administered in a number of short sit- 
tings of ten or fifteen minutes duration, 
which were repeated every few days until a 
reaction was produced. This sometimes re- 
quired a series of twenty or thirty treat- 
ments. During the latter part of the time 
covered, larger and less frequent doses were 
given, as experience rendered them safe, 
until towards the end of the period the 
doses approximated the modern massive 
dose technique. 

In all cases sufficient x-ray was used to 
provoke a reaction requiring three or four 
weeks to heal; and it is to this fact that I 
ascribe the high percentage of success in 
the cases treated. Thanks to modern ap- 
paratus and technique, it is now possible 
to accomplish in one or two treatments 
what formerly required so many. The 
principle, however, is the same, that is to 
give sufficient x-ray to produce a lethal 
action on the pathological cell. If any error 
is made, it is better to overtreat rather 
than to give too little. 

The technique, which, with modifica- 
tions, I now employ, is as follows: 

A Coolidge tube excited by a trans- 
former is used, and the entire dose is ad- 
ministered in one or at most two sittings. 
It is decided in advance exactly what tech- 
nique is to be employed in the particular 
case under treatment. The depth of the 
lesion governs the use or nonuse of a filter, 
as well as the speed of ray to be employed. 
The quantity of ray, or its equivalent the 
reaction to be produced, is settled by the 
character of the growth; and the entire 
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dose is administered in one or at most two 
treatments. During the application of the 
roentgen ray, constant observation is made 
of the milliamperemeter, spark gap, filament 
current, and Bauer qualimeter. From these 
factors the quality of ray administered is 
deduced. The quantity is ascertained from 
the milliampere reading, from the skin- 
target distance, and from the time. Direct 
measurement is also made by means of 
carefully preserved Hampson pastilles. 

With these observations it is possible to 
keep an accurate record of the treatment, 
and to decide, with great accuracy, the 
degree of reaction which will be produced. 
After this has developed, if it should prove 
insufficient, a small additional dose is 
administered to bring it up to the desired 
point. 

While using the fractional method of 
treatment, few cases were sectioned for the 
microscope, as it was not considered safe. 
Now, however, with the massive dose, the 
treatment is given and time allowed for the 
reaction to develop. When this is develop- 
ing, and before it has progressed sufficiently 
far to destroy the usefulness of the section, 
a portion of the growth is taken for the 
pathologist. 

The conclusions which seem justified by 
the experience of the above series are: 

That all cases of epithelioma of the type 
included here are properly treated by the 
roentgen ray. 

That they are best so treated, and that— 
except possibly in the prickle-celled variety 
—there should be approximately one hun- 
dred per cent of permanent cures. 

That the reaction must be carried in all 
cases up to, but not beyond, the point of 
producing a dermatitis, due care being 
exercised in repeating doses. 
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EDITORIALS 


ELECTRICAL AND MECHANICAL METHODS 
IN THE TREATMENT OF WaR WouNDED 


Our attention has recently been called 
to the value of electrotherapy in military 
hospitals. It is a fact that during the pres- 
ent war more electrical treatment has been 
administered than ever before. No military 
institution for the reception of wounded 
soldiers is considered complete without 
equipment for the administration of elec- 
trotherapeutic measures. In addition to 
a certain class of cases with which, in civil 
life, the electrotherapeutist is familiar 
there are also numerous conditions peculiar 


to war times such as chronic wounds and 
sinuses, trench foot, scars, and various 
circulatory and nerve disturbances. 

Many of the most prominent roentgen- 
ologists of the United States are already 
experts in the administration of electro- 
therapy and it behooves the remainder to 
set themselves at once to the task of becom- 
ing familiar with the principles and technic 
of electrotherapeutic treatment in order to 
take care of this branch of medical ‘‘refor- 
mation,”’ as the French call it, in an ade- 
quate manner. 

The various methods which have been 
devised for applying the sinusoidal current 
to the muscular system in such a way as to 
produce a sort of automatic exercise are 
especially worthy of consideration in con- 
nection with reconstruction methods. Pas- 
sive movements of the extremities serve to 
mobilize the joints but accomplish little 
for the muscles. Such movements produce 
little effect upon the circulation and do not 
at all influence the nerve supply of the 
parts. Passive movements should always 
be accompanied by electrical applications 
to the muscles of such a character as not 
only to bring the muscle into active play 
but to enable it to do graduated work so 
that it may be made to grow. By this 
means the complete neuromuscular mechan- 
ism may be brought into action in such a 
manner as to promote restorative proc- 
esses, not only in the muscle itself but in 
the nerves and even to a certain degree 
in the underlying bony structures which 
have suffered from long inactivity. 

Mechanotherapeutic means, as is already 
the case with the medical service of the 
European armies, are also to be recognized 
as valuable for the “reconstruction” of 
injured soldiers. Many of the physicians 
and surgeons who have been convinced of 
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Editorials 


the value of mechanotherapeutic means 
have not themselves a practical familiarity 
with the various types of mechanical ap- 
paratus. In many hospitals, very elaborate, 
we should say altogether too elaborate, 
apparatus has been planned, copied after 
the Zander Institutes of Europe. The 
Zander apparatus, it seems to us, is unneces- 
sarily complicated. A simple set of chest 
weights will exercise as many groups of the 
body as several of the Zander instruments 
combined. In the United States, there are 
already on the market some very much 
simplified yet very efficient apparatus for 
the administration of mechanical exercise, 
both active and passive. 

The reconstruction of a broken down 
man involves an actual rebuilding of the 
whole body. This can be accomplished 
only by such means as profoundly influence 
metabolism. Of these measures the most 
important of all is diet, for food furnishes 
the material upon which the living cell 
works. It also supplies material for repair 
of the cell and, in addition, acts as a 
physiologic stimulant producing exactly 
the right sort and the right amount of cell 
activity required for the maintenance of 
physiologic equilibrium. Exercise promotes 
catabolic changes or destructive metabol- 
ism to the highest degree and when proper- 
ly controlled may be employed as a recon- 
structive measure of the greatest value. 
Hydrotherapy comes next in order as a 
means of influencing metabolism and is by 
far the most versatile and most universally 
applicable of all therapeutic means. The 
skilled hydrotherapeutist has always at his 
hand an elaborate armamentarium from 
which he may obtain efficient help in al- 
most any emergency. Thermotherapy, pho- 
totherapy, electrotherapy, aerotherapy and 
all other forms of physical therapy offer 
each its characteristic advantages and 
together constitute a rational system 
which, when scientifically controlled, is 
capable of rendering the highest service 
which can be performed in the work of re- 
building broken down human mechanisms. 

[EpITOR. | 
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It is the aim of the JOURNAL to exclude 
all questionable advertisements. The JouR- 
NAL is not merely the official organ of the 
American Roentgen Ray Society. It is 
owned and controlled absolutely in all its 
departments by the Society. It is due the 
members of the Society as well as other 
readers, that a high ethical standard be 
maintained regarding advertising matter. 
Readers may feel assured that each adver- 
tisement has been carefully investigated. 
This policy is of unquestionable advantage 
to the honest advertiser as well as to the 
readers. 

The JOURNAL also hopes to have its 
advertising columns a veritable directory 
for any and all supplies needed by the 
roentgenologist. And last but not least, 
the financial future of the JOURNAL is 
thereby assured. 

The mid-winter session of the Eastern 
section of the American Roentgen Ray 
Society was held January 4th and 5th 
at Atlantic City in the Hotel Traymore. 

The Western section meets this year in 
Toledo, Ohio. The sessions will be held 
at Hotel Secor, Friday, February 22d, 
1918. It is desired that the titles for 
papers and case reports be forwarded as 
soon as possible to the Chairman of the 
Committee of Arrangements, H. W. 
Dachtler, 226 Michigan St., Toledo, Ohio. 

The mid-winter sessions, both Eastern 
and Western, are of unusual importance 
this year. The members are asked to 
make a special effort to assemble their 
material and read papers and case his- 
tories. The future of the JOURNAL this 
year depends in large measure upon the 
success of these mid-winter sessions. 


The United States Army, Medical De- 
partment, needs at once several hundred 
male lay assistants for military x-ray labor- 
atories; Major A. C. Christie, Surgeon- 
General’s Office, Washington, D. C., would 
like the names of good ‘“‘prospects,’’ in- 
cluding those already enlisted. Splendid 
opportunity for useful technical training. 
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TRANSLATIONS & ABSTRACTS 


SEEUWEN, H. J. Treatment of Scars by Means 
of Electricity. (Arch. Radiology and Elec- 
trotherapy, Number 207, October, 1917, 
p. 136.) 


The author is fully satisfied with chlorine and 
iodine ionization but he never uses ionization 
without some other form of combined treat- 
ment. Massage, for instance, is nearly always 
used. With scars one often finds some atrophied 
or contracted muscles or both. 

Ionization, x-rays, ultra violet rays, hot air, 
radiant heat with white or blue lamps, di- 
athermy, injections of fibrolysin, etc., are very 
useful in the treatment of painful, adherent, 
cheloidic, or fibrous scars. Hydrotherapy is 
another excellent form of treatment. 

In the majority of cases, muscular contrac- 
tion is the result of the atrophy of antagonistic 
muscles. There are also found neuralgic pains 
due to injury or compression of a nerve, or pain, 
mostly at night, due to circulatory disturbances 
in the scar tissue. 

After sixteen months’ experience, the author 
describes the following technic as his pro- 
cedure: 

“Supple and not too tender scars are treated 
with massage, passive movements, and, as soon 
as possible, remedial exercises. 

“Massage, of course, is not only applied to 
the scar itself, but also to the adjoining region 
or the whole limb, according to the accompany- 
ing lesions or deformities. 

““When a scar is painful, or adherent, or both, 
we still give massage three times a week, but 
each treatment is preceded by an application 
of hot air or radiant heat. 

“The duration of hot air or radiant heat 
treatment depends on the sensibility of the 
scar, or of the patient. If after three or four 
minutes hot air application the skin round the 
scar gets pink it is sufficient, if not the applica- 
tion may go on for five to six minutes if the 
patient can stand it.” 

“Radiant heat is a somewhat slower pro- 
cedure, and .may be continued for ten to 
twenty minutes. The massage is proportioned 
according to the sensibility of the scar and the 
patient. The three other days of the week, al- 
ternating with the massage, we give an ioniza- 
tion with a two per cent. solution of sodium 
chloride or potassium iodide. 


“The active electrode is made with at least 
twelve layers of gauze, slightly exceeding the 
size of the scar, well soaked in the hot solution. 
The indifferent electrode, as large as possible, 
is soaked with hot plain water and is placed on 
the back or chest. 

“Instead of an indifferent pad electrode we 
use, in some cases, a bath for the arm or the 
leg, especially when the patient is complaining 
of pain in his limb. 

“For instance, suppose a man has a scar on 
his shoulder, or on his upper arm, and com- 
plains of pain in his forearm or hand, in this 
case the scar is treated with a pad over the scar, 
but the forearm and hand are immersed in a 
positive plain water bath. 

“The intensity of the current varies from a 
half to one milliampere for each square centi- 
metre of the active electrode, or from three to 
six milliamperes to the square inch. The dura- 
tion of the application is about fifteen to twenty 
minutes, and sometimes longer. 

“The patients generally stand these doses 
very well, the scars are not very tender to the 
galvanic current, and very often the patient 
complains of more pain under the indifferent 
electrode, with a healthy skin, than on the 
scar. 

“The scar itself is very seldom irritated by 
the current, and in few cases have we had to 
discontinue the treatment for this reason, ex- 
cept with the iodine solution, when the applica- 
tions went on for over three or four weeks. 

“Iodine has been sometimes recommended 
in preference to chlorine. We have tried both 
comparatively in a great number of cases 
(about fifty cases of each), and we have not 
seen any advantage for the iodine. In some un- 
yielding cases we have combined the electrical 
treatment with massage, and eau courante 
(whirlpool) baths every other day. 

“We think that this combination of treat- 
ment may be frequently employed with benefit 
where the necessary facilities permit. The 
results of this combined treatment have been 
very satisfactory. 

“The first sign of improvement is generally 
a diminution of the pain. Sometimes at first 
the slightest contact is painful, and effleurage 
only is possible, but gradually massage can be 
applied deeper and deeper. 
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“With some scars the ionization at first may 
also be painful, even with one or two milliam- 
peres to the square inch, but with some care the 
full dose is possible after two or three treat- 
ments. The adherent tissues re- 
spond somewhat more slowly, but gradually 
they become more and more supple.”’ 


fibrous and 


In the many hundreds of cases, the duration 
of the treatment for a simple uncomplicated 
scar Was On an average from six weeks to two 
months. If, however, some complications, such 
as paralysis, neuralgia, contractions, or foreign 
bodies existed, the duration of treatment was 
necessarily longer. The x-Tay plate can detect 
forgign bodies of high density, but there are 
many other foreign bodies, such as small quan- 
tities of dust, or very tiny bits of clothing, em- 
bedded in the tissues which may impede a good 
cicatrisation. These fragments, or particles, are 
often exceedingly minute, and in many cases 
can only be detected by the microscope. The 
author thinks this is the many 
scars remain painful and unhealthy, and that 
in many instances, the breaking down of a scar 
after being apparently firmly healed 1 
this cause. 


reason why 


due to 


If some five or six weeks’ treatment does not 
produce a marked improvement in an apparent- 
ly uncomplicated case the best course is to refer 
the patient back to the surgeon for further 
treatment. 


Burke, Nort, H. M. Electrotherapy in Mili- 
tary Hospitals. (Arch. Radiology and Elec- 
trotherapy, October, 1917, p. 130. 


Much of the clectrotherapeutic work done 
in the hospitals early in the war was later on 
transferred to convalescent camps. Still later, 
command depots were established for the men 
who, while well enough to stand life in a hutted 
camp, were in need of active physiotherapy. 
As a result of this arrangement, the average 
stay in the care of the electrical department of 
the hospital is reduced and the achieving and 
noting of definite results is by so much lessened. 

Among the types of cases treated are pe- 
ripheral nerve injuries which constitute about 
half of the cases handled, each case being tested 
and treated. The treatment of nerve injuries is 
prescribed according to the special require- 
ments in each case. 

For instance, in a case of nerve concussion, 
compression by scar, or after operation, a gal- 
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vanic current is passed through the seat of 
trouble to improve the local nutrition and help 
absorption of inflammatory products. For 
maintaining muscular tone and the general 
nutrition of the limb, some form of rhyth- 
mically varying current is used 
faradic, or condenser discharges. 


sinusoidal, 


The old and somewhat unproven theory that 
muscular contraction must of necessity be pro- 
duced is not followed at the author’s hospital. 
The use of the sinusoidal baths instituted by 
Lewis Jones at St. Bartholomew’s Hospital, 
has shown conclusively that excellent results 
follow treatment whereby no visible contrac- 
tion is produced; and similar methods are em- 
ployed at Horton with equally sood results. 
For circulatory disturbances, especially in cases 
complicated by ligature of vessels and for 
neuritic pain, the eau courante has proved its 
value many times. These methods are used in 
conjunction, of course, with the necessary 
mechanical support to weak muscles, and in 
most cases massage is also employed. The re- 
sults are very satisfactory; trophic ulcers are 
very rare, pain is greatly relieved in nearly all 
cases, and return of function occurs in all cases 
that can be followed for a reasonable length of 
time. 

Sears, causing limitation of movements, 
have been treated with chlorine ions, high fre- 
quency or whirlpool baths, immediately fol- 
lowed by massage, and good results recorded. 
Stiff joints have yielded well to galvanic cur- 
rents and to whirlpool baths. There have been 
excellent results of eau 
acute traumatic neuritis 


courante treatment in 
; other cases have re- 
sponded better to salicyl ions. Crushed backs 
after burial have received most benefit from 
salicyl ions. The painful shins of trench fever 
have done very well with rhythmic sinusoidal 
baths. Chronic sciatica, lumbago, and other 
vague and probably rheumatic conditions, 
have shown somewhat disappointing results, 
largely in proportion to the previous duration 
of the ailment. 

In 1915-16 the treatment of trench feet was 
unsatisfactory, as there was then no sinusoidal, 
high frequency, or eau courante treatment 
available; in the winter of 1916-17 they did 
well, with the greater choice of method at the 
disposal of the department. The painful type 
did best in baths giving ionization with sodium 
salicylate; for the circulatory type rhythmic 


sinusoidal and whirlpool baths were about 


| 
| 


628 Translations and Abstracts 


equally useful; while in a few cases, where the 
presence of gangrenous patches contraindicated 
a wet method, encouraging results followed ex- 
posure to the effleuve of the high frequency 
vacuum electrode. Altogether two thirds of 
the cases treated in the recent season were 
benefited, one third were not classified, and 
none were definite failures. 

Chronic wounds and sinuses have been read- 
ily healed by ionic, or by Russ’ methods, and 
occasionally by high frequency. When bone has 
been involved no definite improvement has 
been obtained by any electrical method. 

The author’s electrical department includes 
the following apparatus: Two combined switch 
boards; Lewis Jones condenser apparatus; 
Schnee baths with polystat and Lewis Jones 
rhythmic interrupter; radiant heat apparatus; 
three water resistance machines after the sug- 
gestion of Leduc; high frequency generator; 
and an installation of eau courante or whirlpool 
baths, two for the arms and two for the legs. 
This apparatus is of course not electrical, but 
a valuable accessory to electrical treatment. 

The work was done entirely by time table 
and appointment. Special treatments, such as 
sinuses and open wounds, were carried out by 
the medical officer in charge; otherwise his time 
was fully occupied in seeing cases, new and old, 
keeping the notes and records in order, and 
controlling the work generally. All ordinary 
treatments were given by two male orderlies 
specially trained and under constant super- 
vision. Patients began to attend at 8 A.M. and 
were all dealt with by 5 p.m. The rest of the 
orderlies’ time was required for cleaning the 
instruments, delivering notes and_ reports, 
winding bandages, and so on. A third orderly 
kept the rooms and fittings clean and did the 
dirty work generally. 


DetreE, Georces. Unrecognized Fractures of 
the Vertebral Column. (Jour. Radio. 
D’ Electro. Tome II, No. 10, July-August, 
1917, p. 603.) 


Burying alive, an accident which in times of 
peace occurs only with miners and other exca- 
rators, is a frequent happening in trench war- 
fare. Among the various lesions which may re- 
sult from it, fractures of the vertebral column 
have been often observed. They are most often 
produced by the mechanism of forced flexion. 
The caving in of a parapet or dugout surprises 


the soldier at a moment when, having heard the 
approach of the shell, he instinctively bends 
forward and downward; the mass of earth or 
other material falling on his shoulders accentu- 
ates this movement of flexion until the fracture 
occurs. A number of illustrative cases are re- 
corded. 


Pirte, A. Howarp. Shrapnel Balls, Their Y- 
ray Characteristics. (Arch. of Radiology 
and Electrotherapy, No. 207, October 
1917, p. 138.) 


Pirie has summarized his observation of ten 
thousand cases seen at a general hospital in 
France. Shrapnel balls may be found entire 
without any deformity, and every stage of de- 
formity may be met with till an appearance is 
obtained as if the ball had exploded into small 
particles. There is one entrance wound only, if 
the ball is entire, and the wound is rather 
characteristic. 

If the ball has struck an external object be- 
fore striking the patient, it may break into two 
or more pieces, and the wounds of entrance will 
then be multiple. When the ball passes into the 
body it remains there. The author’s experience 
has been that no shrapnel ball has passed 
through the body and come out at the other 
side, the way a bullet so frequently does. When 
a shrapnel ball meets a bone it becomes de- 
formed, according to the resistance offered by 
the bone, and some of the lead is left behind, on 
or near the bone. 

The author relates that he has occasionally 
found shrapnel balls of iron although they are 
more commonly of lead. Three different sizes 
of ball have been found. 

There are only two bones which, in the 
author’s experience, the shrapnel cannot pene- 
trate; the femur in its shaft, and the vault of 
the skull. There were several cases in which 
the femur had received a direct hit and the ball 
was broken into two or more pieces without 
breaking the bone. In one case, a direct hit on 
the outer vault of the skull fractured the outer 
table and depressed the inner, the ball remain- 
ing in the bone. In not one of the ten thousand 
cases had a shrapnel ball entered the brain. 

When a shrapnel ball travels through the 
body without striking a bone, it is stopped by 
the skin far from its point of entry, and can be 
felt under the skin with the finger. The patient 
usually discovers it himself before it is con- 
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firmed by the x-ray. It is sometimes difficult 
to distinguish a completely deformed shrapnel 
hell, but 
the general rounded appearance of the lead and 
the want of serrated edges help to distinguish 
the two. When dustlike particles 
present, caused by the impact of the ball on a 
bone, there is no difficulty in diagnosing the 
deformed ball as a shrapnel ball. 

The diagnosis of lead from iron by 


ball from a piece of iron casing of a 


there are 


x-rays 
becomes important where foreign bodies are 
removed by the help of an electro-magnet. The 
iron casing of shells and German bullets vi- 
brate, but English bullets and the casing of 
Mills bombs do not vibrate when an electro- 
magnet supplied with alternating current 1s 
brought near to them. The finger, placed on the 
surface of the skin, can detect this vibration, 
and when it is too feeble to be felt, it 
heard by 


can be 


means of a curved wooden stetho- 


scope. 
dis- 


The following characteristics elp to 
, a broken- 


I 
tinguish a broken-up shrapnel ball 


up bullet, and multiple foreign bodies of iron. 
Shrapnel Ball Broken Bullet Broken up VWultiple Iron For 
uf tien I lt 
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ul ule Ke 
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Quite a number of foreign bodies been 


found in the author’s series, viz., iron, nickel, 


have 


lead, brass, pewter, copper, aluminum, oyster 
shell, chalk, stone, clothing, cartridge fore- 
sight and backsight of a rifle, needles, barbed 
wire, buckles, screws, and pieces of machinery. 
Gas frequently forms from the dirt carried in 
with a foreign body, and it is very easily seen 
in an x-ray plate, and even on the fluorescent 
screen. 

The following analysis is of 
interest: 


con iderable 


ANALYSIS OF A SERIES OF 10,000 PLATES, SHOWING Bul 


LETS, SHRAPNEL BALLS AND FOREIGN BODIEs, 
ALSO NEGATIVE FINDINGS 
Region Shrapnel Bullet Foreign Negative 
Ball Bodie Findings 
Abdomen 3 6 63 44 
Anklk I 93 303 


Arm 9 19 300 247 
Back 24 26 136 149 
Buttock 20 13 220 162 
Chest 19 41 302 194 
Knee 28 11 307 284 
Eye 41 18 
Elbow 9 3 112 SI 
Forearm 210 89 
Hand 5 6 194 164 
Foot 5 6 115 186 
Head 10 302 239 
Leg 16 24 322 251 
Back 7 13 94 64 
Pelvis 7 5 31 55 
Shoulder 31 24 212 203 
Thigh a3 25 508 215 
Wrist I 2 54 45 

TOTAL 241 242 3,716 2,993 


DAVIDSON, StR JAMES MACKENZIE, AND LOCK- 
HART-MumMeErY, P. Fragment of Shell 
Embedded in the Internal Popliteal Nerve. 


(Lancet, May 12, 1917, p. 719.) 


This case demonstrates not only the impor- 
tance of precision in the preliminary localiza- 
tion but also the necessity of ensuring that the 
part to be operated on is placed in exactly the 
same position on the operating table as it oc- 
cupied for the roentgenological examination. 

The patient was laid prone on the roentgen 
couch, with his toes pointing downward over 
the couch-end. Sandbags held the leg in posi- 
tion. A very small scar in the popliteal space 
denoted the point of entrance of the minute 
fragment of shell which had to be localized, 
and the cross-wires being laid on in the usual 
way, their intersection was made to correspond 
with the scar. Two plates were exposed, the 
tube being displaced by 6 cm for the second 
exposure, and the localization worked out with 
the cross-thread localizer. The particle of shell 
was thus found to be situated at a depth of 30 
mm below the skin of the popliteal space and 
a mark was placed on the skin with nitrate of 
silver to indicate the point which was verti- 
cally above the position of the foreign body. 
A horizontal line was traced with silver nitrate 
along the outer side of the leg with a small 
gauge. This line was parallel with the surface 
of the couch at a uniform distance of 72 mm 
above it, and with such an indicator it was 
possible for the limb to be replaced on the 
operating table in exactly the same position as 
it had when the roentgenograms were made. 

At the operation the fragment, which was 
very small, was reached quite easily, thanks to 
the accurate localization, and was found to be 
embedded in the popliteal vein, one edge of it 
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pressing upon the nerve. The telephone probe 
was used to verify the foreign body, which was 
then seized with forceps and drawn out. 

A vague search for such a small foreign body 
could hardly have ended in anything but dis- 
appointment and quite possibly would have 
been disastrous. The two plates which fur- 
nished the data for the localization were re- 
duced and mounted as a stereoscopic trans- 
parency, and when viewed in a small lentic- 
ular stereoscope gave the surgeon a distinct 
picture in relief. The relative position of the 
cross-wires on the skin and the depth of the 
foreign body and its relation to the femur were 
clearly shown, and the surgeon thus had all 
the necessary information, both the exact mea- 
surements and the stereoscopic view, ready to 
his hand. 


Brackett, E. G., ano Hatr, C. L. Osteo- 
chondritis Desiccans. (Am. Jour. Orthop. 
Surg., Vol. XV, No. 2, Feb., 1917, p. 79.) 


Roentgen examination has found an im- 
portant place in the diagnosis of osteochon- 
dritis desiccans in the authors’ practice in the 
Orthopedic Department of the Massachusetts 
General Hospital. The authors credit the 
method with the full importance it deserves in 
view of the fact that the etiology of the af- 
fection has never been clear and up to recently 
it was impossible to study its clinical pathology 
through the small opening that was made in 
the side of the knee-joint. During the last few 
years a median patella incision is being made 
which, as the authors explain, is the only route 
through which this affection can be thoroughly 
reached. The question then arose whether it 
would be possible to make a positive roentgeno- 
graphic diagnosis of these cases, establishing 
an indication for operation and guiding the 
surgeon in the execution of it. The authors 
have found that such is the case to a high de- 
gree stating that the roentgen ray gives a char- 
acteristic picture, a faint but distinct irregular 
area of osseous defect on the articular edge, 
and almost always on the outer side of the 
inner condyle, and in the lateral view is seen 
an apparent break in the articular condylar 
line, a little anterior to the vertical middle 
line. The clearness of definition of these areas 
depends somewhat on the angle in which the 
rays are projected. In the joint are seen one 


or two loose oval-shaped bodies, with dis- 
tinctly rounded edges, throwing a distinct, al- 
though faint, osseous shadow. 

Unfortunately, the cases are not always so 
typical, as the locking of the joint corresponds 
to the time of the detachment of the fragment, 
but before it has become entirely loose. It 
may give symptoms of interference with the 
motion while it is still partly attached by its 
small pedicle, in which case the signs of locking 
are much less pronounced and may more re- 
semble the catching from a fringe. The area 
of detachment may not be shown, as the pic- 
ture may not happen to be taken in the plane 
that throws this area into profile, or the body 
may still have its attachment by a pedicle and 
be lying in its bed, which makes the open space 
in the condyle much less distinct. There is 
practically always an absence of the evidence 
of other bone change, such as osteoarthritis, 
etc., at least in the pure cases. The masses 
found in the old arthritic joints are undoubt- 
edly of different character and of different 
origin. 

It would seem that we must realize a dis- 
tinct affection resulting from a trauma which 
may be definite and severe, or of a lesser trauma 
frequently repeated, and the affection not as- 
sociated with nor arising from a pathological 
process. There are a number of cases, and ap- 
parently not a few that come under this class, 
which are quite distinct from those in which 
loose bodies are found in joints and rather 
show distinct evidence of arthritis of varying 
degrees or of other pathological processes. It 
is only by a full exposure of the joint that this 
fact can be demonstrated, as otherwise a con- 
dition of detached cartilage from disease might 
be mistaken. The usual location of the bed 
of the detached mass is too far in the inter- 
condylar space to be reached by the usual in- 
cision for arthrotomy, either for inspection or 
for satisfactory removal of a particular at- 
tached mass. 

The following conclusions are drawn from 
the history of nine cases. 

Eighty-eight per cent. of the cases were men 
with laborious occupations in the kneeling 
position. Most of these had distinct early 
symptoms of disability, followed by a sudden 
and pronounced appearance of mechanical in- 
terference, which was apparently coincident 
with the loosening of the mass. Eight of these 
cases showed disease or abnormality other than 
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in the area of detachment, while in the ninth 
case there were symptoms due to mechanical 
interference for thirty year 

It must be considered that trauma plays the 
important role in the cliology of thi Lype of 
cases, and only after there has been the irri- 
tation from the foreign body for long periods 
is there any evidence of structural change in 
the joint. 

In Case I, the patient, an electrician 33 years 
of age, fell on his knee causing occasional lock- 
ing for ten years. The roentgen examination 
showed a foreign body with an area of slight 
bony defect at the end of inner condyle which 
was removed at operation. Patient working. 

Case IT (Figs.1 and 2). 


1 


Bricky ard Ter, 


Fics. I AND 2.—CAsE II. SHOWING LOOSE Bopy 
OTRUCTURE ON OUTER 


24 years old, had his knees constantly exposed 
to trauma and strain. Unable to work on ac- 
count of constant catching. The roentgen ray 
showed a loose body and an area of osseous de- 
fect on the outer side of the inner condyle. 
Mass found just below the quadriceps pouch 


which fitted into a distinct irregular area in the 


end of the inner condyle. Good recovery. 
Case III.—A mechanic, 51 years old, had 
an acute synoviti : following a slipping body. 
Recently the knee became swollen after a 
slight lock and suddenly became firmly locked. 


The roentgen examination showed two or three 


foreign bodies free in the joint. Cartilages and 
crucials were normal. This case differs in that 
there were the several loose bodies. 

Case IV.—This patient, a gardener, had a 
kneeling occupation. There was a history of a 
mild degree of polyarthritis, the knees and 
ankles being affected. Eighteen months ago 
the mght knee became disabled but never 
locked. The roentgen examination showed a 
slight degree of lipping along the cartilaginous 
edges of the joint , cartilage line somewhat thin- 
ner than usual. There were other signs which 
showed that this was not a case of osteochon- 
dritis desiccans but gave many of the clinical 
features of it before operation, and it is used 


in this series for comparison. 


IN UpPpER PART OF JOINT AND DEFECT IN OssEOUS 
SIDE OF INNER CONDYLE. 


CasE V.—About 9 years ago, this patient, a 
40-year-old mechanic, had some undefined knee 
trouble. Three months ago, there was sudden 
pain in the left knee with locking, followed by 
synovitis. The roentgen ray showed loose 
body and suspicious area of osseous defect on 
the end of the inner condyle. At operation a 
cartilaginous mass about half an inch in diam- 
eter was found lying loose in a depression on 
the outer side of the inner condyle. Good re- 
covery, normal function. 

CasE VI.—Age 38. Occupation demands 
considerable kneeling. Two months before 
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Fics. 3 AND 4.—CaAseE VII. SHOWING AREA OF DEFECT IN OUTER SIDE OF INNER CONDYLE AND LOOSE Bopy 
IN INTERCONDYLAR NOTCH. 


admission a bunch appeared on the inside of 
the left knee, with pain and inability to extend 
the leg. No synovitis. Frequent catchings. 
Under the roentgen ray a loose body was dis- 
covered, with a defect in the inner condyle, 
no evidence of synovial changes. Arthrotomy 
by median patella incision disclosed the loose 
body and a cartilaginous mass. Good recov- 
ery with useful joint. 


Case VII.—While at work, there was sudden 
locking at right angle. Reduced on next day, 
and clinical examination showed no pathologi- 
cal changes. The roentgen ray showed foreign 
body in joint. Arthrotomy with the usual 
findings of foreign body and depressed area on 
outer side of inner condyle (Figs. 3 and 4). 
Good rec very. 

Case VIII.—Age 29, mechanic. While in 


Fics. 5 AND 6.—CASE IX. SHOWING FREE Bopy IN DIFFERENT POSITIONS. 


The case is of long duration. The loose fragment shows a large bone deposit and obliteration of defect 
in condyle. 
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the army, fell into trench, landing on barrel of 
rifle, with knee in right angle flexion. The 
roentgen ray showed foreign body and an in- 
distinct area of osseous defect on inner « ondyle. 
Two foreign bodies were found at operation, 
together with several smaller defects in the 
lateral condyle. Function practically normal 
on recovery. 

CasE IX.—Age 45. Had an injury to the 
knee at 12, causing locking of knee at frequent 
intervals. At one time there was no locking 


for 4 or 5 years. Examination showed a ques- 
tionable synovial thickening, permanent flexion 
10°, motion in flexion 8<s°, free and painless. 
No practical impairment of function, except 
at time of locking. On the other hand, the 
roentgen examination (Figs. 5 and 6) revealed 
a large mass, 1 x °4 in., with calcium deposit 
above patella, an indistinct area on the outer 
side of inner condyle, a slight lipping of the 
edges of the tibia and condyle, cartilage line 
being of normal thickness. Median patella 
incision confirmed the roentgen findings. Case 
is too recent to report functional result. 

Thanks are due to the American Journal of 
Ortho pedic Surgery for the loan of the cuts 
illustrating this abstract. 


SeurrEs, J. W. The Significance of the Patu- 
lous Appendix. (Annals of Surgery, Vol. 
LXV, No. 3, March, 1917, p. 341. 

Classifying the patulous appendix into a 
functioning and non-functioning type, 
Squires concentrates attention on the question 
as to whether the functioning type does or 
does not produce pathological symptoms, since 
the pathological significance of the other type 
is conceded. From a roentgenological stand- 
point he divides the life cycle of a patulous 
appendix into three stages: (1) Hyperperistalsis 
of the appendix with no stenosis; (2) partial 
failure of peristalsis of the appendix with par- 
tial stasis; (3) complete or almost complete 
failure of appendical peristalsis with complete 
or almost complete stasis. 

The roentgen evidence of the first stage is 
present (1) in the stomach by hyperperistalsis 
and marked spasm of the pylorus and duo- 
denum, and (2) in the ileocecal region by an 
open appendix with no stasis. Marked fre- 
quency and great force of the peristaltic waves 

v visible. 

Clinical symptoms are likewise visible during 

this stage. 


of the appendix are roentgenologically 
I 
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The second stage, with impaired peristalsis 
and partial stasis, marks the beginning failure 


sis, which is also 


of compensatory hyperperista 
evidenced clinicalh ° 

In the third stage, where the peristalsis of 
the appendix has been completely inhibited, 
the surgeon does not need the aid of the roent- 
gen ray for diagnosis. The roentgen evidence 
as to drainage is not, in the author’s opinion, 
a sufficient indication for or against the re- 
moval of the appendix, inasmuch as drainage 
may have been perfect at the time the roent- 
genogram was taken, while a few days later 
there may be considerable stasis, aside from 
the fact that there are too many factors that 
rule out drainage as a dependable sign. 


WuitE, FRANKLIN W. Some Limitations in 
Roentgen Ray Evidence of Gastro-Intes- 
tinal Lesions. (Boston Med. and Surg. 
Jour., Vol. CLXVI, No. 31, Jan. 18, 1917, 


p. 92.) 


This timely contribution serves to show 
that a roentgenological examination of the 
gastro-intestinal organs is one of our most 
valuable clinical methods but, like every other 
clinical method 
nation of the chest 


such as the physical exami- 
, urine, sputum or stomach 
contents, or serum tests —is beset on every 
side by limitations, and these must be fully 
recognized to get the most out of it. The fol- 
lowing are the more important points to be 
borne in mind. 

In the esophagus, spasm is intermittent and 
may be entirely missed, or it may be diagnosed 
as an organic stricture or even cancer. On the 
other hand, cancer may be called spasm in the 
early stage before any other deformity devel- 
ops. Unless a cancer or other lesion is obstruc- 
tive, it may be missed on account of the rapid 
passage of the bismuth meal. The contour of 
small lesions is not distinctive. 

In regard to gastric ulcer, the author be- 
lieves it to be a fact that in at least one-half 
of the cases cancer can not be ruled out, al- 
though some statistics claim too per cent. 
correct diagnoses. A “‘lesion,”’ he admits, ‘an 
be diagnosed in the stomach with great accur- 
acy, probably in 85 per cent. or more. 

In the diagnosis of early cancer of the stom- 
ach he finds that the roentgen ray shares the 
fate of every other present clinical method in 
that it usually proves a failure. The few 1so- 
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lated successes have been achieved by men of 
large experience, and the reasons for this are 
asy to understand. There are few or no early 
symptoms, and patients are rarely examined 
early enough to find early cancer. In the only 
proved case in the author’s experience, where 
a roentgen diagnosis of early (or small) can- 
cer was made, the lesion was at the pylorus, 
causing definite obstruction and bringing the 
patient early to the doctor’s hands. Another 
reason is that early anatomical changes are 
hard to recognize, but since the roentgen 
method has been called into requisition small 
lesions which may or may not be cancer can 
be found earlier than was formerly the case. 

Cancers of the cardiac end of the stomach 
are peculiarly difficult to find and are often 
missed on plates, because this end of the stom- 
ach is only partly filled. It is practically im- 
possible to differentiate cancer from syphilis 
of the stomach. 

As to duodenal ulcer, the author finds the 
highest degree of diagnostic accuracy in the 
digestive canal, stating that approximately 
ninety per cent. of correct diagnoses of chronic 
ulcer are obtained with the best technic. In 
fresh bleeding ulcer of the stomach and duo- 
denum the roentgen ray often shows no sign. 

White expresses himself somewhat dubious- 
ly on the results of roentgenological gallstone 
diagnosis, citing the various percentages claimed 
by different authors. He sums up his con- 
clusions that, if stones are found we know it; 
if stones are missed we do not know it. Thus, 
while a positive diagnosis of gallstones has in 
general great value, a negative diagnosis has 
little value. This is not said to minimize the 
valuable work done, but we ought to be care- 
ful not to go ahead of the facts. 

Referring to the appendix, the author’s im- 
pression from hospital patients who have been 
operated upon is that a correct diagnosis is 
made in about one-half the cases; that a nega- 
tive finding is usually correct but that a posi- 
tive diagnosis of pathological conditions needs 
to be strongly backed up by clinical findings. 
He has found but little confirmation of George’s 
statement that the appendix always fills if 
normal, and if unfilled is pathological. 

The best diagnosis of intestinal adhesions 
and stasis is made by the roentgen ray, as they 
are rarely missed by a combination of plate 
and screen. Intestinal stasis is important only 
if marked, and if we have other clinical data 


to go by. Ileal stasis is important only, if the 
stomach empties promptly. In examining the 
colon in constipated people, the author omits 
laxatives, and there is often a great delay which 
is difficult to interpret. He asks the question 
whether this is the result of a sudden break in 
a long drug habit or something more, and 
thinks it a misfortune that medical men did 
not begin their roentgenological work in ab- 
dominal diagnosis with normal people, as the 
wide normal variation due to food, muscle 
tone and innervation would then be better 
known. 


KNUDSEN, ARTHUR, AND ERbDos, THEODORE. 
A Metabolism Study of a Case of Leu- 
kemia During Radium Treatment. (Bos- 
ton Medical and Surgical Journal, Vol. 
CLXXVI, No. 14, April 5, 1917, p. 503.) 


The authors found that the excretions of 
total nitrogen, urea, ammonia and phosphates 
are enormously increased immediately after 
the action of radium. 

The uric acid output is only slightly in- 
creased compared to the other nitrogenous 
constituents. 

Surface applications of radium over the 
spleen accelerates the disintegration of nuclein 
tissue, resulting in the above increases. The 
uric acid which would be expected to be 
formed by disintegration of nuclein is prob- 
ably broken up further so that it is not in- 
creased. 

The phosphates show the most remarkable 
results, increasing as high as 400%, at times, 
over the excretions at the beginning of treat- 
ment. 


Murpuy, JAmMes B., Means, J. H., Avs, 
J. C. The Effect of Roentgen Ray and 
Radium Therapy on the Metabolism of a 
Patient with Lymphatic Leukemia. 
chives of Int. Med., Vol. 19, No. 5, Part 
II, p. 890.) 


This paper presents some _ bibliographical 
references and discussions of our _ present 
knowledge on the subject, followed by a pres- 
entation of the results of calorimetric observa- 
tions made in a case of chronic lymphatic leu- 
kemia both before and after vigorous roentgen 
and radium exposures. The literature contains 
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a few observations on the work of Grafe, 
Magnus-Levy, Kraus and Bohland. 

There seems to be plenty of evidence to show 
that a profound change in the general metab- 
olism may occur in leukemia. Since this is so, 
and since roentgen and radium therapy have 
been used very extensively of late in both 
types of chronic leukemia, it seemed important 
to determine the effect of such forms of treat- 
ment on the leukemic’s basal metabolism. 

That the roentgen ray is capable of pro- 
ducing a change in the metabolism in normal 
individuals is shown by the experiments of 
Linser and Sick, who found an increase in uric 
acid and purin bases and a decrease in the 
leukocytes of the blood after irradiation. 
Baermann and Linser also found a rise in the 
total nitrogen. Benjamin and Von Reuss, in 
a normal dog after a single very intense ex- 
posure, found a slight rise in the total nitrogen, 
on a fixed intake, lasting several days, and 
after the second day an increase in phosphorous 
pentoxid. 

A number of writers, among others Ellis, 
Morris, Heinecke, Helber and Linser, Belot 
and Harvey, have described the histologic ac- 
tion of the normal tissue. 
In general, the effect seems to be a destructive 
action on the entire hematopoietic system. 
Such organs as the spleen show a diminution 
in size and degeneration of the parenchyma 
after irradiation. The action seems to be 
particularly active in the case of white blood 
cells, especially those of the lymphocyte series. 
The white cells, both in the circulation and in 
the blood-forming organs, are attacked. The 
nucleus is fragmented first, and after this there 
is a lysis of the entire cell. The authors have 
not found in the literature any observations 
on the effects of irradiation on the basal metab- 
olism in normal individuals. The effect of the 
roentgen ray has been studied very much more 
extensively in the case of the leukemic than in 
that of the normal individual. 

The changes in the total nitrogen, uric acid, 
and purin base elimination after roentgen-ray 
treatment have been observed by numerous 
writers. Lossen and Morawitz, in one case of 
myelogenous leukemia, found that the uric 
acid elimination, having been high during irra- 
diation, returned to normal coincidently with 
the leukocyte count. In another case of the 
same disease they found that the uric acid re- 
mained high even after irradiation had pro- 
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duced an actual leukopenia. Heile found an 
increase in both uric acid and purin bases in 
three cases. Koniger, in seven cases of chronic 
myelogenous leukemia, found a marked change 
in the uric acid elimination following irradia- 
tion. This consisted, first, in a marked in- 
crease, and later, in a reduction to a normal 
figure as the blood picture approached an 
aleukemic condition. Cavina, on the other 
hand, found no increase either in uric acid or 
total nitrogen in a case of lymphatic leukemia 
while the patient was being treated with the 
roentgen ray. The nitrogen balance was in- 
variably positive, although the leukocyte 
count fell from 60,860 to 24,800. 

The cases of Musser and Edsall are especially 
interesting in this connection. In one of their 
cases in which the roentgen ray had no bene- 
ficial effect clinically, it likewise had little or 
no effect on the nitrogenous metabolism, 
whereas in the other case, in which there was 
a marked reduction in the number of white 
cells and clinical improvement, there was a 
definite increase in uric acid and purin base 
output, a very striking loss of nitrogen and an 
increased elimination of phosphorous pentoxid. 

The histologic action of the roentgen ray 
seems to be essentially the same in leukemia 
as in normal individuals. It has been de- 
scribed in detail’in the papers of Warthin and 
of Aubertin and Beaujard. The immediate 
action is that most cells of the hematopoietic 
organs are either destroyed at once or so dam- 
aged that they become so later. This action 
is especially violent on cells of the lymphatic 
series. In either the lymphatic or the bone 
marrow series, however, both young and old 
cells are attacked, with the result that, although 
the total number of white cells may be reduced 
to normal and the blood rendered aleukemic, 
nevertheless the differential count never be- 
comes normal. Pathologic cells persist even 
when an absolute leukopenia has been pro- 
duced. As a number of writers point out, 
therefore, the treatment is purely palliative, 
but, owing to the great reduction in the size 
of the spleen and the general clinical improve- 
ment, in many cases, is, nevertheless, distinctly 
worth while. 

The effect of radium on the metabolism has 
been studied by Kikkoji who found a signifi- 
cant increase in the basal metabolism in a case 
of chronic arthritis and in a normal man, but 
found no effect in a second case of chronic 
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arthritis. The two cases that showed a rise 
in basal metabolism likewise showed an in- 
crease in total nitrogen and uric acid elimina- 
tion. 

Histologically, as shown by the researches 
of Proescher and Almquest, radium has much 
the same action on the blood-cells and hemato- 
poietic organs as the roentgen ray. 

The author sums up the various features 
gathered from the literature as follows: 

In the first place, there is good evidence 
that the basal metabolism is always increased 
in leukemia. 

The metabolism of leukemic blood is more 
active than that of normal blood. 

The nitrogenous balance is usually negative 
in acute and variable in chronic leukemia. 

The endogenous uric acid elimination and 
the uric acid content of the blood are gener- 
ally increased. 

There is often a retention of phosphates. 

The roentgen ray may or may not have a 
profound effect on the metabolism in leukemia. 
When it does, this effect consists in an increased 
elimination of nitrogen, also of uric acid, the 
latter, however, returning to a normal figure 
as the leukocyte count approaches normal. 

When the leukocyte falls as a result of irra- 
diation, there is some evidence to show that 
the basal metabolism falls coincidently. 

The remainder of the paper is made up of 
extensive tables and observations on a patient 
with chronic lymphatic leukemia who was stud- 
ied five times in the respiration calorimeter. 
When first observed his metabolism was 44 
per cent. above the average normal, falling a 
little with rest in bed. Intensive treatment 
with roentgen rays caused a drop in the leuko- 
cyte count but did not appreciably affect the 
level of his metabolism. The water elimina- 
tion through skin and respiratory passages 
was unusually high. Direct and indirect cal- 
orimetry gave total results which were almost 
identical, and no abnormal respiratory quo- 
tients were found. 

After treatment with radium, a further and 
very marked fall occurred in the leukocyte 
count and, at the same time, a slight fall oc- 
curred in the basal metabolism. 


WacutTeEt, Hernricu. The Diagnostic and 
Therapeutic Significance of the Finer De- 
tails of Fracture Pictures. (Muench. med. 
Wehnschr., 1915, No. 46. Ref. Zentralbl. f. 
Roentgensir., 1916, Nos. 5 and 6, p. 157.) 
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The lime-containing callus appears in the 
roentgen negative in the form of whitish, irregu- 
lar, structureless clouds. It grows broader in 
the next healing stage, becomes intensified and 
fuses the various structures of the fractured 
place into one whole. This, however, does not 
complete the healing process. The callus as- 
sumes a structure which adapts itself to the 
function of the fractured place and is distinctly 
recognizable in the roentgenogram. This com- 
pletes the functional healing of the bone. An 
infection of the fracture inhibits the callus 
formation. The callus clouds remain close to 
the bone; some of the bone splinters show no 
callus and turn into loose sequesters. If many 
bone splinters become sequestrated, the result 
will be an osseous defect. In most cases, how- 
ever, a callus bridge is formed which performs 
the function of the bone after having gone 
through the various callus stages. The remain- 
der of the callus and the neighboring parts of 
the bone become ebonized, forming a sequester 
cavity in the callus as a symptom of osteomye- 
litis post-traumatica of war fractures. 

The surgical indications follow from the cor- 
rect valuation of the pictures. Based upon his 
roentgenological findings, the author gives the 
following hints to the surgeon: ‘‘As long as 
the first callus clouds persist, the fracture can 
be corrected by a bloodless operation. The 
fracture will not form any completely closed 
callus; some fragments and splinters will not 
show any at all, although it is already perfectly 
dense at other splinters. Pus formation will 
interfere with healing, and in such cases incision 
and evacuation of the pus are indicated. The 
callus is intense, sharply demarcated and 
structured. A bloodless operation is no longer 
to be thought of. Although the fracture may 
heal with dislocation and functional callus, 
there will remain an osteomyelitis post-trauma- 
tica in the callus with sequester formation, and 
therefore a sequestrotomy will be necessary. 
The ulcerated osseous defect will hardly be 
bridged over spontaneously, and there is 
osteomyelitis pseudarthrosis.”’ 

These are the most frequent findings and 
indications which can be read from the correct 
interpretation of roentgenograms of a bone 
injury in the stage of healing. 


ZIMMERN, M.A. An Advantage of Slow Inter- 
rupters. (Bulletin del’ Academie de Médecine, 
Vol. LXXVI. Meeting Sept. 12, 1916.) 


In view of the extensive use of the roentgen 
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rays in the location and extraction of bullets 
under the guide of the screen, the protective 
measures against injurious effects of the rays 
should not be neglected. Zimmern has ex- 
perimented with a view to reducing the quan- 
tity of the rays without impairing the clearness 
of the screen picture. 

It is well known how important it is to adapt 
the eyes to darkness in examining screen pic- 
tures. But there is another factor which does 
not seem to have been taken sufficiently into 
account, and that is the number of vibrations 
in a certain unit of time, or the speed of the 
interrupter. It might be thought that, with 
the reduction of the number of interruptions 
in the tube, the brightness of the screen would 
be diminished. Such is not the case. Turchini 
has shown some time ago that, with equal in- 
tensity in the tube, the brightness of the screen 
diminishes in accordance with the increased 
frequency of interruptions. 

The eye is greatly inconvenienced and fa- 
tigued when the speed of the interrupter no 
longer permits of the fusion of the images on 
the retina. On a brilliantly lighted screen a 
frequency of 10 per second is absolutely in- 
tolerable. But such is no longer the case when 
the brightness of the picture is reduced, and 
it will easily be seen that, as first stated by 
Helmholtz and later verified by Charpentier, 
the length of persistence is really inverse to 
the intensity of the sensation. With 11 or 12 
interruptions per second, a screen picture 
causes but insignificant blinking which does 
not inconvenience the observer, and on such a 
background an opaque body, such as a bullet, 
forms a black spot, rigorously fixed. 

The question might be asked whether it 
would not be preferable to work to the limit 
of the blinking rather than be content with the 
present practice of interrupters working at 
the rate of 30 or 40 per second, and lower the 
intensity of the current in the tube to the min- 
imum required for convenient vision. 

To solve this problem, the author has made 
experiments to compare (1) a screen picture 
furnished by a roentgen tube working at the 
rate of 42 interruptions per minute and (2) a 
screen picture furnished by the same tube work- 
ing with interruptions at a rate of 11 to 13 per 
second, i.e. the limit of blinking endurance. 
(In the case of the slow interrupter, the identi- 
cal brilliancy is obtained by increased intensity 
of the current in the tube.) 
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Now, the quantity of rays in these two cases 
is different, although the fluorescent effect is 
the same for the eye. 

This can be understood by exposing a Sa- 
bouraud-Noiré pastille to the rays produced in 
these two different ways, but as will be seen 
from the results here recorded, the time varies 
a little. 

In a series of 5 experiments, ‘“‘Tinte B”’ was 
obtained with an 
Interrupter Frequency 


Interrupter Frequency 
of 42 (1 MA in the 


11-12 (giving the same 


Tube) brightness) 
I5 minutes 1814 minutes 
12 15 
13 21 
15 19 
15 22 


A much better method consists in making 
successive imprints with the two methods of 
exciting the tubes on one half of the photo- 
graphic plate, one band of which is uncovered 
every two minutes. The six left bands cor- 
respond to 2, 4, 6. 12 minutes’ exposure 
under a tube activated by an interrupter with 
42 frequency; the six right bands correspond 
to the same exposures at a frequency of 12 
(the frequencies being measured by the Deprez 
method). The intensity is regulated so as to 
produce the same brightness of the screen. The 
degree of darkening of these bands has fur- 
nished the following figures: 

Intensity in the Tube: Intensity: o.5 MA 
1 MA Plate Distance Plate Distance 
35 cm 25 cm 
Min. Darkening Value Min. Darkening Value 
Freq. 42 Freq. 12 Freq. 42 Freq. 12 


to 


I fe) 2 10.5 9 
4 7 4-5 4 20 17 
6 12 2.8 6 28.5 22.5 
8 14.5 fo) 8 35 26 
17 23.5 41.5 29 
12 21 4.5 38 42.5 33-5 


Other series of negatives made under the 
same conditions have given relatively analogous 
figures for the rapid and slow interrupters. It 
is a remarkable fact that the relation between 
the rapid and slow interrupter is 2:3 or, in 
other words, that for instance the darkening 
obtained in 4 minutes at a frequency of 42 is 
the same as in 6 minutes at a frequency of 12; 
and that that obtained in 8 minutes with a 
rapid interrupter corresponds to that obtained 
in 12 minutes with a slow one. 
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There is no doubt that the action of the 
roentgen rays on the tissues must correspond 
to these figures. Consequently, it will be seen 
that it is possible to reduce by means of slow 
interrupters the injurious effect of the rays, and 
manufacturers should therefore be invited to 
furnish apparatus which admit of regulating 
the speed of the interrupters accordingly. 


IGLAUER, SAMUEL. The Oblique Method of 
Roentgenography of the Ethmoid and’Sphe- 
noid Cells. (Jour. Am. Med. Assn., Dec. 23, 
1916, Vol. LXVII, p. 1905.) 

The usual method of roentgenography of the 
accessory cavities of the nose consists in direct- 
ing the rays through the sagittal axis of the 
skull and intercepting them on a photographic 
plate placed immediately in front of the pa- 
tient’s face. 

The roentgenograms obtained in this man- 
ner delineate the normal and diseased frontal 
sinuses and antrums in an entirely satisfactory 
manner, but on the other hand, the sphenoid 
projection is of practically no value. The 
ethmoid labyrinth of each side is also outlined 
on the plate, but not so satisfactorily as the 
frontal sinuses and maxillary antrums. This 
is due to the fact that in the sagittal roentgeno- 
gram the ethmoid and sphenoid cells lie in a 
row vertical to the plate, and thus the outline 
of one cell overlaps the other, rendering it diffi- 
cult to distinguish disease of the anterior from 
that of the posterior group of cells. However, 
since the posterior ethmoids project farther 
into the orbit than the anterior ethmoids, 
abnormal blurring corresponding to the posi- 
tion of the former group may indicate their 
disease. 
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Full profile roentgenograms (bitemporal) give 
important information concerning topographic 
anatomic relations, but since the cell outlines 
of one side are directly superimposed on those 
of the other, they are comparatively valueless 
for diagnostic purposes. 

Roentgenograms taken in the vertical axis 
of the skull with the plate either under the chin 
or at the vertex delineate the ethmoid and 
sphenoid cells, but are usually too indistinct 
for accurate diagnosis. As Skillern puts it, 
“the posterior ethmoid and sphenoid are not 
always successfully skiagraphed, but there is 
every reason to believe that these will also be 
accessible as our technic becomes more and 
more perfect.” 

The Oblique Method.—The remaining method 
of roentgenography of the ethmoids and sphe- 
noids is the oblique method, introduced by 
Rhese some years ago, but never generally 
adopted either here or abroad. Rhese’s meth- 
od is the most valuable of all for the study of 
ethmoid and sphenoid disease, but the diffi- 
culty attendant on the reading of oblique 
roentgenograms has probably interfered, to 
some extent, with its more general adoption. 

Rhese’s technic is as follows: The patient 
lies on his side on the table with his face in 
contact with the photographic plate. (The 
position is that of a person sleeping on his side, 
his arm under his head representing the plate.) 
The head is in contact with the plate at three 
points, namely, the malar eminence, the outer 
edge of the supra-orbital margin and the tip of 
the nose. The central rays go through the upper 
edge of the auricle, and are thus directed 
obliquely through the head, but vertically on 
the plate. 
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ORAL ROENTGENOLOGY, A Roentgen Study of 
the Anatomy and Pathology of the Oral 
Cavity. By Kurt H. Tuoma, D.M.D., Lec- 
turer on Oral Histology and Pathology and 
Member of Research Department, Har- 
vard University Dental School; Instructor 
in Dental Anatomy, Harvard University 
Medical School; Captain Massachusetts 
State Guard Hospital Unit; Oral Surgeon, 
Robert Bent Brigham Hospital, Visiting 
Oral Surgeon, Long Island Hospital; Mem- 
ber of National, State, and Local Dental 
Societies 


and Interstate Association of 
Anesthetists; Fellow in The American 
Academy of Dental Science; Associate 


Fellow of the American Medical Associa- 
tion. 311 illustrations. Ritter & Company, 
Publisher, Boston, Mass., 1917. 


Oral Roentgenology by Kurt H. Thoma is a 
distinct contribution to the literature of roent- 
genology. The volume, while not offering any- 
thing that is novel or unusual, gives a compre- 
hensive survey of our present knowledge of the 
use of the roentgen ray in the study of oral 
conditions. The text, which is concise and logic- 
ally arranged, occupies a relatively small num- 
ber of pages. Each section is followed by a large 
number of roentgen films and plates illustrating 
the points brought out in the text. These pic- 
tures cover a wide range of material and make 
up the greater part of the book. A particularly 
satisfying feature is that most of the illustra- 
tions are accompanied by a short history de- 
scribing symptoms, roentgen findings and the 
results of treatment. The arrangement of the 
text and the pictures makes the volume espe- 
cially valuable to the roentgenologist as a refer- 
ence work in interpreting roentgenograms. 

In the introduction, the author briefly dis- 
cusses terminology and presents the terms, 
radioparent, radiolucent and radiopaque as in- 
dicating the various states of resistance to the 
penetration of the roentgen ray. Attention is 
called to the fact that a roentgenogram does 
not show disease, but only the comparative 
value of the radiability of the tissues. Atten- 
tion is also called to certain possibilities of error 
in interpretation. 

The text is divided into four parts. The first 
takes up a study of normal oral tissues. The 


development of the teeth and the order of their 
calcification and eruption are described. Then 
follows a description of the normal adult jaw 
and teeth in which the difference in the thick- 
ness of the maxilla and the mandible is pointed 
out. Then there is shown a series of roentgeno- 
grams of normal teeth, both erupted and un- 
erupted. Several pictures of dried skull prepara- 
tions are shown illustrating normal conditions. 
The relation of the upper teeth to the maxillary 
sinus is well illustrated both by the dried skull 
preparation and by the roentgenograms. 

The second part takes up the study of patho- 
logical conditions. The classification of these 
conditions is simple and logical. The first sec- 
tion deals with impacted and unerupted teeth. 
A long series of roentgenograms is given show- 
ing a great variety of these conditions. Particu- 
lar attention is called to the fact that unerupted 
teeth may be found in any part of the maxilla 
or mandible. In the second section, there is a 
description of diseases of the hard tooth sub- 
stances. Abrasions, fractures, caries and odon- 
tomata are discussed. These are all well illus- 
trated by films or plates. Then follows a section 
on diseases of the dental pulp and their sequel, 
alveolar abscesses. A great variety of these 
conditions is shown by an especially interesting 
series of films. The fourth section takes up 
diseases of the marginal part of the periodontal 
membrane. The study of pyorrhea alveolaris is 
especially instructive. The pictures shown of 
dry skulls presenting various phases of pyorrhea 
are of great value in interpreting the roentgen 
films of similar conditions. The subsequent sec- 
tions deal respectively with diseases of the 
jaws, diseases of the maxillary sinus and sali- 
vary calculi. 

The third part is devoted to the use of roent- 
genograms as an aid in treatment and to record 
the progress of healing. An especial note of 
warning is given to dentists to make proper 
diagnoses before undertaking difficult and ex- 
pensive dental procedures. Films are presented 
showing extensive dental work in cases in 
which proper roentgenograms, made before- 
hand, would have demonstrated that such 
work would be futile. Especial attention is 
called to the value of films in the proper treat- 
ment of root canals. The discussion of root 
amputation and the roentgenograms showing 
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the subsequent healing are especially to be 
noted. 

The fourth part* takes up briefly the roent- 
genographic examination of the oral tissues in 
somatic diseases. Here the author emphasizes 
the fact that a routine dental examination is 
not sufficient to exclude oral sepsis as a factor 
in various forms of somatic disease. A thorough 
roentgen examination must supplement the 
dentist’s examination in order to make sure 
that no focus in the mouth is being overlooked. 

The book should appeal to the internist and 
the roentgenologist quite as much as to the 
oral surgeon. The recognition of the importance 
of mouth infections in the etiology of disease 
elsewhere in the body makes at the present time 
a demand for careful oral roentgenograms and 
their correct interpretation. This volume should 
do much toward stimulating correct and scien- 
tific diagnosis of pathological conditions in the 
mouth. 

Joun B. JACKSON. 


THE INTERNAL SECRETIONS: THEIR PHyYSIOL- 
OGY AND APPLICATION TO PATHOLOGY. By 
E. Gley, M.D., Member of the Academy 
of Medicine of Paris; Professor of Physi- 
ology in the College of France, etc. Trans- 
lated from the French and Edited by 
Maurice Fishberg, M.D., Clinical Profes- 
sor of Medicine, New York University 
and Bellevue Hospital Medical College; 
Attending Physician, Montefiore Home 
and Hospital for Chronic Diseases. Au- 
thorized Translation. Price $2.00. Paul B. 
Hoeber, New York, Publisher. 1917. 


The study of the internal secretions is a 
subject of the greatest importance and perhaps 
the greatest advance of the future will be found 
to lie in this field. It is not a subject in which 
the question of roentgen diagnosis enters par- 
ticularly and, at first thought, one would not 
consider that a roentgenologist would be much 
interested in a book on this topic. Indeed, so 
far as the book itself is concerned, there is lit- 
tle in it relating to the roentgen rays. As roent- 
genologists we recognize, however, that there 
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is a great deal in the way of diagnosing with 
the aid of the rays that is of great assistance 
in studying the growth of bones and skeletal 
changes, especially as they relate to the basal 
skull and the long bones. It is also useful in 
determining the presence or absence of en- 
larged tumorous glands. From a therapeutic 
standpoint the treatment of overactivity and 
tumors of certain of the glands of internal se- 
cretion has already reached a comparatively 
high stage of development. 


L’EXPLORATION RADIOLOGIQUE DES VOIES 
URINAIRES—LITHIASES ET PROJECTILES DE 
GueErRRE. Par Le Dr. Arcelin, Chef de 
Service de Radiologie a L’H6pital Saint- 
Joseph et a L’H6pital Saint-Luc. Avec 
123 figures et planches hors texte. Paris, 
1917. For sale by Paul B. Hoeber, New 
York. $1.50 net. 


This very complete yet reasonably brief 
text upon the roentgenology of the genito- 
urinary tract was being written by Arcelin 
when the world war opened. This event 
added another chapter to the original scheme, 
under the title of ‘‘Radiographic Localization 
of Projectiles”; naturally, dealing with pro- 
jectiles in and about the genito-urinary tract. 

The book does not offer a great deal that is 
new over the masterpiece upon the subject by 
E. Hurry Fenwick, except that more reliable 
and efficient apparatus has increased the ease 
with which these examinations can be made. 

Arcelin makes a great point of compression 
and this is done independent of the tube and 
diaphragm. This is not new, except that he 
maintains his tube distance the same for all ex- 
posures and is thus able to interpret size values 
better than when the compression is at the end 
of a cylinder attached to the tube carrier. 

This book is interesting in that Arcelin reads 
much into his plates by combining the case 
history and cystoscopic findings, but the 
book is hardly worth a translation. In fact, 
contemporaneous American literature is far 
ahead of this book. 
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Another Victor’ Accomplishment 


—the Victor ““New Universal” Roentgen Apparatus 


Point for point and dollar for dollar, it epitomizes ‘‘next to the 
last word” in the Victor ideal of a modern roentgen generator 


SPECIFICATIONS 
DESIGN—Closed core and single disk CONTROL—Auto transformer or resistance— 
Capacity—10 kilowatt. singly or in combination, as preferred. 
SpARK LENGTH—10 inches. SWITCHBOARD —Attached to either end of 
cabinet or separately mounted. 
Complete details are given in Victor Bulletin 207, which 


Ey will be gladly sent on request—and without obligation 

E VICTOR ELECTRIC CORPORATION 

5 CHICAGO CAMBRIDGE, MASS. NEW YORK 
E 236 S. Robey St. 66 Broadway 131 E. 23rd St. 


= 


In Answering Advertisements please mention The American Journal of Roentgenology. 


| 
Phr(a 
| it 
| 
3 
s 
= 
=| 
: 


100% increase 
in the use of 
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of the X-Ray field. 


For sale by all supply houses. Pamphlet on request. 
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